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When most people say “I think . 
do they really think ? 


Our standing in any group depends in large | 
on the soundness of the opinions we express. А 
son who says “I think" and then expresses attitu 
which are clearly not informed thoughts, but a ji 
ble of emotional misinformation, is rarely liste 
to with respect. To think intelligently, one m 
have a background of knowledge against wl 
current facts can be evaluated and sound opini 
formed. 


No one mind can hold all the information : 
essary to arrive at a thoughtful opinion on all s 
jects, but one reference set does—the esteen 
Encyclopaedia Britannica, for almost 200 years · 
world's most respected, comprehensive, and auth 
itative treasure of knowledge. For anyone who : 
ognizes the importance of expressing opinii 
which plainly show that when you say “I thi 
you are expressing real thought—not uninforn 
prejudice nor unthinking contormity—Britannica 
an essential possession. 


ENCYCLOPAEDIA — 
BRITANNICA /# 


You get all 24 volumes direct from 


the publisher... pay later on the 
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The latest edition of Britannica — 


yourself and your family—the every respect, Britannica is the 
the greatest treasure of knowledge 


priceless gift of knowledge. Con- largest and most complete refer- 


ever published — is the greatest in 
our almost 200-year publishing 
history. An enormous printing 
materially reduces our costs and 
under our unusual direct-from- 
the-publisher plan, we pass these 
savings on to you. All 24 hand- 
some volumes of this world- 
renowned reference library will be 
delivered to your home Now direct 
from the publisher. You pay later 
at a cost so low it is as easy as buy- 
ing a book a month! 


Equivalent to a library 
of 1,000 books 
The Encyclopaedia Britannica is 
the most valuable gift you can give 


tained in its pages is information 
on every subject significant to 
mankind. It is equivalent to a li- 
brary of 1,000 books, bringing you 
the ‘knowledge and authority of 
world-reco gnized leaders in every 
field. Think of a subject—and you'll 
find it in the Encyclopaedia Bri- 
tannica—whether it is information 
on the rules of a sport, the back- 
ground of a religion, how to build 
a brick arch in a fireplace, or the 
science of launching a guided 
missile. 

The new Britannica almost 
"televises" information to you, 
with 25,042 magnificent photo- 
graphs, maps, and drawings. In 


ence set published in America, 


containing 27,357 pages and over 
38,000,000 words. 


Symbol of a good home 
Encyclopaedia Britannica cannot 
help but have a lasting effect on 
you as well as on the growth and 
development of your children in 
school and in later life. Benjamin 
Franklin said: “An investment in 
knowledge pays the best interest,” 
and Britannica gives you the accu- 
mulated knowledge of the world 
in clear, easy-to-read language and 
superb illustrations. It is essential 
in every home where education is 
valued and respected. 
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WIN А 5249 DE WALT POWER SHOP...109 OTHER PRIZES 
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Now! Enter Old Briar's "Pipe Schemes" Contest 
For December... 110 Valuable Prizes! 

$249 DE WALT POWER SHOP! Does dozens of jobs easily. 

7 gallons STA-DRI ACRYLICOTE paint — for inside or outside use. 

6 Third Prizes $2495 Rotary Blade NORELCO SPEEDSHAVERS. 


L Driva ae gan а а TE: Old Briar mixture— 
LILO LATTES Large can OLD BRIAR and a fine imported briar pipe. rare flavor and aroma 
of Latakia, burleys 
so06060900000080808050509828300090000850858000800002850008808000080002^0205 and domestic favorites, 


EASY TO WIN! Build a pair of bongo drums with pipe tobacco cans as shown above. Be original—the 
example above is just one way of building it using tobacco cans. Photograph your drums, mail photo 
and a statement of 25 words or less on why you like Old Briar, the friendly pipe tobacco to: OLD 
BRIAR CONTEST, Box 3226, New York 17, N. Y. Your entry must be postmarked December 31 or 
sooner! Contest to be judged by Popular Science. 


(Contest subject to all Federal, State and local regulations. Employees, and immediate families of advertiser, 
their agency or Popular Science staff are not eligible to enter. All entries become property of U. S. Tobacco 
Co. for any and all purposes and cannot be returned. Winners will be notified by mail by February 28, 1981. 


OLD BRIAR IS ANOTHER FINE PRODUCT OF UNITED STATES TOBACCO COMPANY 
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What Price Russian Cars? 


IN AUGUST [ “Ivan Buys а Car in Rus- 
sia"] you list the cost of a Moskvitch at 
20,000 rubles and the cost of a Volga at 
40,000 rubles. But in Apr. '59 you listed 
the cost of a Moskvitch as 8,000 rubles 
and 16,000 rubles for the Volga. 

Does the USSR have inflation also, 
or did you goof? 

MARK SETTERBERG, Houston, Tex. 


Writer Walton stands by his figures of 
25,000 and 40,000 rubles as the prices to 
Russian buyers at the time he was in that 
country. To get foreign exchange, exhibit 
its industrial growth, and gain influence 
abroad, the Soviet Union exports cars at 
lower figures than its own people can buy 
them for. Actually, the USSR does have 
inflation—a natural result of more сиг- 
rency than goods to buy with it. 


More About the Orient Buckboard 


AMONG the antique cars in my Pikes 
Peak Ghost Town is a 1903 Orient Buck- 
board like those your readers wrote about 
in September. The four-hp. air-cooled 


motor is mounted over the rear wheels. 
The seat resting on wood slats not only 
gives the car a buckboard appearance but 
a buckboard spring effect. It is guided by 
a steering tiller. Weight of the car is 
only 350 pounds. 

This Orient attracts about as much 
attention as any antique or classic car 
in my collection, and it makes for rather 
interesting comparison with present-day 
karts. I believe another Orient Buck- 
board is on display in the Ford Museum 
at Dearborn, Mich. There are a few in 
the hands of private collectors in various 
parts of the country. 

Byron L. AKERS, Colorado Springs. 


WHEN I read Mr. Fry’s letter I 
looked up the car he described in my 
auto books. One fact not so far men- 
tioned is that the Waltham-Orient was 
one of 54 new-make cars to be put on 
the road in 1900. 

Ерре Е. HEATH, Mount Olive, N.C. 


. From 1901 to 1906 or 1907 the 
Orient Buckboard was manufactured in 
Waltham, Mass., by a company owned 
by Charles Metz. 

Prior to this, Mr. Metz manufactured 
the Orient motorized ‘Tri-cycle and 
Quadra-cycle using the imported De Dion 
gasoline engine. This operation stemmed 
from his original company, which manu- 
factured the Orient bicycle and also the 
longest bicycle ever made. This was a 
10-man bicycle weighing 305 pounds. It 
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HOW ТО MAKE . 


YOUR BOSS 
SIT UP AND 
TAKE NOTICE 


Best way we know of is to come up with the right 
answers on the job. Show him you have the drive and 
ambition it takes to get ahead. 

How? By getting the right kind of training... 
training that enables you to come up with the right 
answers, Nowadays the crying need in business and 
industry is for men with special knowledge — skilled 
technicians, plant and office workers who have more to 
offer than on-the-job experience. 

Without the right training you're just another one of 
the millions competing for the same, dull routine jobs, 
the same low salary. 

But — when you have the right kind of training your 
boss can't help but sit up and take notice of you. He 
can see you're a man who is prepared to move ahead. 

Now is the time to act! Choose the kind of training 


you need to get ahead from success-proven I.C.S. 
Courses — 259 in all. Each I. C. S. Course was developed 


For Real Job Security — Get an I. C. S. Diploma! 


by business and industry leaders who know — who can 
tell you — what you need to go places. 

The instruction is practical, down-to-earth. What 
you learn has immediate “cash value.” No waiting to 
see results. Students report increased earnings within 
as little as three months. 


You get personalized guidance. Study in your spare 
time—at your own pace. Chances are by the time you 
get your coveted I. C.S. diploma you're already on your 
way to a better job, bigger pay. 

Don't wait another day. Start this minute to make 
your boss sit up and take notice of you. Mark and mail 
the coupon. 


Accredited Member, 


I. C. S., Scranton 15, Penna. National Home Study Council 


X 16659M, SCRANTON 15, PENNA. 


(In Hawaii, reply Р.О. Box 418, Honolulu) 


(Partial list of courses) — 


Without cost or obligation, send me "HOW to SUCCEED" ап the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 
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А LUFKIN EXCLUSIVE: 5 to 7 fewer parts 
than other micrometers... less to get out 
of adjustment! One-piece frame and hub 
simplifies wear adjustment, assures greater 
accuracy. Exclusive cam lock prevents read- 
ing errors. Ratchet stop top. Easy-to-read 
markings on nonglare Chrome Clad® finish. 


Leading Industrial Distributors 
feature Lufkin — the new leader 
in precision tools. 


SAGINAW MICHIGAN 
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was 23 feet long and capable of over 40 
miles per hour. It was manufactured 
about 1898. 

Following the demise of the Orient 
Buckboard, Metz made a car called the 
Waltham for several years. Then, in 
1909, he began manufacture of the Metz, 
a friction chain-drive auto. The first 
models used а two-cylinder, air-cooled 
engine; but from 1912 through 1921, most 
of them had a four-cylinder, water-cooled 
engine. The last car made, before the 
break-up of the company, was the Wal- 
tham Big Six, in 1921-22. 

FRANKLIN В. TUCKER, W. Caldwell, N.J. 


THE Buckboard had only one 


speed forward. If you wanted to reverse, 


you got out, went to the front, and 


| pushed it back. If you were on the 


"down" side of a hill, this was somewhat 

difficult. If you were on the “ир” side, 

it was liable to run away from you. 
CHARLES E. Ames, Stoneham, Mass. 


.. . MAYBE you'd like to pass on these 
specs on the Buckboard: 

Frame and body—wood 

Wheel base—80 inches 

Tires—26 х 214 

Gas capacity—3l^5 gallons 

Motor—air-cooled, one-cylinder 

Horsepower—4 

Transmission—friction disks 

Speeds—innumerable, forward and re- 

verse 

Jump spark—dry batteries 

Double-side chain drive 

Price—$400 (without canopy) 

ALFRED J. Provost, Cohoes, N.Y. 


The Most Powerful Transmitter 


I was pleased—as will be all old-time 
radiomen—that “The World's Most Pow- 
erful Transmitter” [Sept.] will use the 
call letters NAA. These were originally 
assigned, pre-World War I, to the Navy’s 
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Ате You 
“STANDING 
STILL on your job? 


You can justify a real pay raise and a 
better position—by makingonesimple 
move—the move that opens the way 
to more earnings and promotions — 
practical training. 

If YOU are "standing still” on your 
job—no promotions—only token in- 


creases in pay—then you had better 
do something about it. You know 
privacy of your own home, progressing at your own 
rate. You lose no time from work, and your instruc- 


that if you are untrained, your chances of getting ahead 
are slim. NOW IS THE TIME TO PREPARE. 
tors guide you every step along the way through 
our famous Practical Problem Method. Low cost— 
easy terms. 

Don't let promotions pass you by—do something 
TODAY about your future. 


WILL RECOGNITION COME? 


The only answer, as you know, is that success does come 
to the man or woman who is really trained. LaSalle has 
provided the "key to success” for many thousands of 
ambitious people who have sought our training for 
more than fifty years. 

Get all the facts. Investigate the opportunities in 
your chosen field. It costs you nothing to learn about 
LaSalle's proven and tested accredited correspondence 
courses in the major fields of business as well as high 
school and technical courses. You can train in the 


The coupon below is for your convenience. Simply 
mark the program in which you are most interested, 
and mail at once. We'll send you, without obligation, 
free booklets describing that field together with the 
opportunities and what you must know to be a success. 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


LaSalle Extension University, A Correspondence Institution, Dept. 1283X, 417 S. Dearborn, Chicago 5, Ill. 
Please send me, without cost or obligation, FREE catalog and full information on the field | have checked below: 


ACCOUNTING (0 Transportation Law & BUSINESS MANAGEMENT MANAGEMENT COURSES []Stenotype — 

Г] Modern Bookkeeping Regulation | [ ] Principles of Management C] Basic Management (machine shorthand) 
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L] Cost Accounting 1 rtati x: - vertising ates LU | 
Federal Income Тай ransportation [Г] Advertising & Marketing Promotion LJ] Science Course 

[] Accounting Systems LAW L] Production Problems Г] Financial Management О Mechanical Course 


(0 Business Financing 


C] Credits & Collections DENTAL ASSISTANT 


C] Dental Assistant 


[] Personnel Management 
[] Sales & Executive Trng. 


[ Business Law 
[] Auditing Procedure 


[] Law of Contracts 
[] Insurance Law 


[ ] Controllership 


O Claim Adjusting Law 


C] Office Management 


[] LaSalle Sales Training 


CPA Training Ре Г] Managing Меп | : i. | | 
Complete Accounting П Law for Trust Officers Г] Accounting & Statistical [] Foremanship Training Fides Dade 
TRAFFIC & ÛJ Business Law | Control HIGH SCHOOL E] Refrigeration-Air 
TRANSPORTATION Ы Bunnen kaw [C] Business Correspondence О High School Preparatory Conditioning | 
Organization & Mgt. О General Law C) Organization & Г] General Business Course [O Diesel 
Classifications, Rates [] First Year Law Reorganization ‘ah Sch a m Drafti 
& Tariffs [] American Law and [ ] Legal Problems Г] High oel Dipromu О Dra ing 
Procedure C] Complete Business Г] Commercial Course Г] Welding 
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Management C] Secretarial Course 


[] Motor Tuneup 


CHECK THIS COUPON AND MAIL 


TODAY...SURE! 


famous Time-Tic station at Arlington, 
. Va. From here came the musical spark 
note so familiar to professionals, as well 
as amateurs listening in on their crystal- 
detector sets to get the noon or 10 p.m. 
time signal. 

Technically, the new МАА sounds like 
a beautiful piece of long-wave CW engi- 
neering. 

But one thing disturbs me: If, as 
the writer points out, launching sites of 
land-based ICBMs could be “sitting 
ducks” for enemy attack, wouldn’t this 
trigger station for Polaris-carried missiles 
be an equally vulnerable target? 

W. L. JEPSON, Los Angeles. 


He Reads Us 


IN мү business I realize how much ap- 
plause can mean. 

So consider this a resounding accolade 
for your Sept. issue. Never before have 
I found such a treasury of concise, prac- 
tical, versatile information jam-packed 
between two covers. 

A great job. 


Loud and Clear 


ARTHUR ROBERTS, 
WXLW, Indianapolis. 


Horns to Scare Burglars 


THE letters on burglaries [Aug.] 
prompt me to tell you of my own de- 
fensive measure—an efficient but inex- 
pensive alarm system. Made from a toy 
transformer, a couple of junkyard auto 
horns, an SPST knife switch, and a door- 
bell switch, it cost me $7. 

The doorbell switch goes on the head- 
board or rail of your bed. The knife 


DOORBELL 


ПО У. AC TRANSFORMER | 
Í AUTO HORN 
OUTSIDE 


/ \ AUTO HORN 
INSIDE 


à, DOORBELL 
PUSHBUTTON 


SINGLE -POLE 
44^ KNIFE SWITCH 


1 6 THREAD 
: "*-SPRING 


switch is mounted on the stairway or in 
a doorway. When the thread is broken 
the spring closes the switch. Hooked up 
in this manner, the transformer does 
not use any electricity until the switch 


is thrown. Result: no cost. 
CONTINUED 


LOOKING FOR LONG WEAR IN SERVICE SHOES? 


SHOES 


NEOPRENE SOLES! 


Neoprene soles give long wear... 
| | M о resist oil, grease, chemicals 
{Н AA DM лс Щ | and cold-weather cracking. 
| ON TA ei „се Neoprene soles are resilient... 
cushion each step... help make 

standing jobs less tiring. 
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Ask for neoprene soles 
the next time 
you buy service shoes. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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WITHOUT EXTRA CHARGE NRI 
provides special kits that bring 
to life things you study. Makes 
learning easy, interesting, 

fast. All equipment 
yours to keep. 
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From Radio TV ferviidng nif Р 
to missilelaunching sites like Cape Canaveral, 
NRI graduates share in the gigantic Elec- 
tronics industry. Interesting jobs await you 
in studios, on ships and planes, in your own 
business. Mail coupon today for NRI catalog. 


‘Ming NRI узн help build, install, 
operate and service automated electronic 
equipment for the new “расе Age” we live 
in—equipment used in offices, factories, the 
military. Others have important jobs as in- 
spectors, laboratory technicans, etc., or hold 
essential civilian posts with the Government 
and Armed Forces. 


°` of their own where they sell 


m Canada, success 
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Fast Growth Offers You | High Pay, Prestige, Bright Future 


If you check the classified advertise- 
ments in your local newspar 
will undoubted! 


г, you 
see more jo r- 
_ tunities available for men with lec- 
© tronics training than for any other field. 
Hardly without exception, these are 
better than average jobs, with bright 
futures ,.. jobs for which YOU could 
П M. SMITH qualify through NRI training. Thou- 
President sands of men like yourself— most of 
tem without a high school diploma- have moved u 
ood pay and enjoy greater prestige in jobs with 
TV and Radio broadcasting stations, in industrial 
plants making Electronic equipment or in businesses’ 
i install and service 


Radio and TV sets. 


Train With The Leader 


Join the many NRI graduates now taking advantage 
p career opportunities in this amazing Electronic 

АР. For 45 years, NRI has featured the best Radio- 
T Electronics training for beginners- for men with- 
out previous experience. Throughout the U.S. and 
ul NRI graduates are proof that it's 
practical to train at home, in your spare time, at your 
own pace. Keep your present job while training. 


` NRI supplies this training at low cost because it 15 


NRI Trained These Men 


= I was working in a textile factory trying to 
make ends meet. Now I own one of the most 
modern service shops in this section. ARGIE 
C. TAYLOR, Glasgow, Ky. 

er graduating I was a shipboard radio operator. 
w I am chief engineer at Station WARA. > 
3 NRI was a wonderful foundation. 
RAYMOND D. ARNOLD, Atte і 
boro, Mass. Te) 
Thanks to NRI I am in a top position with 
the Federal Aviation Agency in the Navaids Electron- 
ic Section. JOE DUCKWORTH, Fort Worth, Texas. 
Four months after starting your course I left Be 
my job in a hardware store to work at Ray- 
theon Manufacturing. Now I am an engineer- 
ing assistant in Microwave Power Tube 
Research and Development Laboratory. 
LEONARD BLOOM, Nowton Centre, Mass. 


ues: 


Learn Radio-Television 
Electronics 


y Practicing at HomeinYour (, 
as qm pure 
Ime 


Ent 


the oldest and largest home-study Radio-TV Elec- 
tronics school. In every respect, vou will find the 
Electronics field a profitable one for the ambitious 
man. And the NRI “‘learn-by-doing” method is the 
most practical way for you to get into this exciting 
field quickly. 


Start Soon to Earn More 


NRI training can bring prompt financial return. Soon 
after enrolling, NRI shows you how to earn $10, $15 
and more a week extra fixing sets in your spare time. 
This can lead to a profitable Radio-TV business of 
your own. Others have found good paying jobs 
within a year after enrolling. 

Mail the coupon below "TODAY for our FREE 
CATALOG. It tells in words and pictures about the 
amazing field of Electronics. Read success stories. 
See the equipment you get. Find out about the NRI 
60-day free trial enrollment offer and convenient 
monthly terms. National Radio Institute, Washing- 
ton 16, D. C 


GET 64 PAGE 
CATALOG 


Vicio KE. c 


MAIL. THIS 
COUPON NOW Qm Um 
| National Radio Institute 


f Washington 16, D.C. ONB 


Send me full information without cost or obligation, No 
i representative will call. (Please print. 
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| City ..--- аяа ОНЕРИНЕ СОМИ. ОЕ... рг 2 om omamm тш HEEE 
| ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


fireplaces, florists, flags, 
pottery, poultry, paper bags 


whatever you need— 

Find it Fast — | 
I Inthe || 
e Pages 


л. — this emblem 
make your shopping easy. 
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In the daytime, place a rubber tube 
over the contact poles and release the 
thread. One or several traps can be made 
in the house from the one circuit, and 
you can install more horns if you wish. 
But in the dead of night two horns make 
enough noise to start any burglar sprint- 
ing for the next county. 

RALPH FisHER, Crooksville, Ohio. 


An exposed knife switch or a doorbell 
pushbutton should not be used in a 110- 
volt circuit. You could be electrocuted 


DOORBELL 
IIO v, AC TRANSFORMER 


sedis HORN 
OUTSIDE 


POORBELL е 
PUSHBUTTON AUTO HORN 


INSIDE 


\ SINeLE-POLE 
| W^ KNIFE SWITCH 
1 Li = 


THREAD 


that way. Move the switches over to the 
secondary side of the transformer; then 
they will be safe. The amount of current 
used by the transformer is insignificant. 


Still Pushing Up Pisa 


To SAVE one of the world’s great monu- 
ments ['"The Leaning Tower Is Falling 
Down,” Sept.], any idea is worth con- 


| sidering. 


Why not install refrigeration and wa- 
ter-injection pipes deep within the earth 
on the depressed side of the building? 

With repeated water injections fol- 
lowed by freezing, the building could be 
elevated by the expansion of the frozen 
water, or at least stabilization of the 
ground could be obtained. 

Once the job was done, the cost of 
keeping the earth frozen would be small. 
The freezing process has been used in 


| the construction of great dams. 


Oscar Е. NoEL, Nashville, Tenn. 
The Embarrassing Paint Bath 
LET us hope that Paul Fryar, after his 
paint bath [^My Most Embarrassing 
Shop Moment," Sept., p. 122], equipped 
his drill press with a foot switch. 
Where a motor is controlled by a sim- 


| ple ON-OFF switch—knife, snap, toggle, 


or button—the floor switch can be any 


| heavy-duty, spring-loaded, normally open 


type, connected in parallel with the ex- 
isting one. I've made several from old- 


CONTINUED 


Кош MECHANICAL 


AUTO MECHANICS 


This Big Practical Hook gives full 
information, with working diagrams, 

covering the principles, construction, | 
ignition, service repair of mod- 
ern cars, trucks and buses. 


Air Conditione rs Hydramatic & 


AND BUILDERS GUIDES {О pe 
PRACTICAL STOREHOUSE OF | 


MODERN CONSTRUCTION IN- P 
FORMATION (4 vol set) for 
carpenters and all woodworkers. Ex- 
plains in easy language and by pro- 
| fuse illustration principles, advances, 
B short cuts, trade secrets, all Баай | 
on the NEWEST information, 


DICTIONARY 


THE AUTHORITATIVE WORD BOOK FOR 
MECHANICS TECHNICIANS AND STUDENTS 


With the revolutionary progress be- 
ing made today in all mechanical 
Rhelds,.new words and phrases come 
into use. Ány mechanic who wants 


Fluid Drives Fully Explained. Vol. 1—Tools, steel square, saw fil- | to be up to date must know this new 
А i d ing, ery, furniture, etc.; Vol. 2— | trade language. 
complete guide Builders’ mathematics, drawing Audels New Mechanical Diction- 


of 1132 Pages, 
with over 1000 . 
Illustrations | 
showing inside * 
views of working jf 
parts, with instruc- ! 
tions for service jobs. 
Completely up-to-the-minute! 
Priced at only $6. 

CIRCLE No. 1 IN COUPON 


plans, specifications, estimates, etc.; 
Vol. 3—House and roof framing, 
laying out, foundations, etc.: Vol. 4 
—Doors, windows, stair building, 
millwork, painting, etc. 4 vols. 1904 
Pages. 3700 Illustrations, Whole set 
only $8. CIRCLE No. 8 IN COUPON 


PRACTICAL ELECTRICITY 


A COMPLETE HANDBOOK -Qwuick, simplified, ready ref- 


ary gives you all these new words 
and also the old. Every mechanic 
will find his job made easier if he 
knows the exact meaning and use of 
technical words that come up every 
day at work. It is an engineer's shop 
companion and a student's guide. 

TABLES, FORMULAS, PROCESSES AND 

PRACTICAL SUGGESTIONS 


HOW T : erence. Complete instruction and practical information on i bgt 
FIX Ө H 0 М Е A В р L | A N M E S the rules d. laws of electricliy=Meinisuence of Machinery | Constant use of Audels New Mechanical Diction- 
на i = — А.С. and D.C. Motors— Armatures — Wiring Diagrams— | ary will increase your knowledge and skill in a 
ا‎ a TOASTERS — IRONERS VACUUMS | House Lighting — Power Wiring — Meters — Batteries —Trans- | matter of days without any conscious effort on 
| DRYERS RANGES FREEZERS formers—etc. Simple to understand. 1052 Pages. 2600 Illus- your part. The right word at the right time is like 


Many other GAS AND ELECTRIC APPLIANCES trations. Priced at $5. 
Handy Reference for Electric & Gas Serv- 
icemen, Mechanics, Dealers and Home- 
owners. Explains clearly and simply how to 
locate troubles, how to test, reassemble and 
connect. Wiring diagrams. 1000 Facts. Easy 
to read. Answers ALL your questions. 864 
Pages. Illustrated. Oniy $6. 


CIRCLE No. 2 IN COUPON 


TELLS HOW ТО 
ANSWER RADIO 
r- JT. V. QUESTIONS 


CIRCLE No. 4 IN COUPON the right tool — be sure you have it and use it! 


Defines 17,000 words — terms phrases — rules 
and formulas, 712 pages only $6.95. 


CIRCLE No. 44 IN COUPON 


THE NEW ELECTRIC LIBRARY 


ALL THERE = TO KNOW ABOUT MODERN DIESEL 

ENGINES-Basic principles, starting valves, timing, fuel 

pumps, fuel injection compressor, air compressors, pistons, 

cylinders, lubrication, cooling systems, etc. Answers on oper- 

ation, calculations. 640 Pages. Fully Illustrated, Priced $3. 
IRC 


A COMPLETE ENCYCLOPEDIA explaining in the 


simplest terms the fundamental principles, rules and appli- 
cations of applied electricity. 

A COMPLETE COLLEGE EDUCATIONI 
Fully illustrated with diagrams and sketches, calculations 
and tables for ready reference, Questions and answers, Trial 
tests for practice study and review, All based on the most 


SERVICE LIBRARY 
HERE 15 LATE ا ات ووا‎ 
HANDY FORM RADIO 
TELEVISION REPAIRMEN, 
ERVICEMEN AND STUDENTS 
COMPLETE VOLUMES — 
1568 Pages— 1085 Illustrations and 
Diagrams. 1001 Important Facts and 
Figures on Modern T.V.. Radio 
Electronic Devices. INCLUDES 
TRANSISTORS & Transistors Cir- 
cuits, Rectifiers, Record Changers, 
Р.А. Systems, Phonograph Pick-ups, 
F. M., Auto Radio, Short W. 


ave, 
Basic principles, 

Construction, In- 
stallation, Opera- 
, Repairs, Trouble Shooting. How to 


IN 
| AND 
5 
1| TWO 


& BUILDERS GUIDES 


A PRACTICAL ILLUSTRATED 4 EX 
VOL. SET-Explaining in clear, sim- Fee 
ple language and profuse illustration, SS x. 
principles, advances, short cuts, trade 
secrets, based on modern practice — 
including how to figure and calculate various jobs. 


Vol. 1—Brick work, bricklaying, bonding, designs. Vol. 2— | 
Brick foundations, arches, tile setting, estimating. Vol. ur" | 


Concrete mixing, placing forms, reinforced stucco. Vol 
—Plastering, stone masonry, steel construction, blueprints. 
4 Vols. 1440 Pages. 2067 eser Complete Set only $38. 


RCLE М і UPON 


MATH EMATICS MADE EASY 


A COMPLETE HOME STUDY COURSE- 
Starting with the first principles of тре, 


modern theory. 
Vol. 1—Principles and rules 


| of electricity, magnetism, 


armatures, repairs. No. 15 


Vol. 2—Dynamos, DC Mo- 
tors, construction, installa- 
tion, maintenance, etc. No. 16 


Vol. 3—Testing instruments 
and tests, storage battery 
constr. and repairs, No. 17 


Vol. 4 — Alternating current, 
power factor, alternators, 
transformers. No. 18 


Vol. 5— A.C. Motors, wind- 
ings,maintenance,converters, 
switches, fuses, etc. No. 19 


or ` Sha Clear T.V. Pictures, Install advancing step by step through the various 1 
Aerials, "How to Test. Explains COLOR EL stages of mathematics, including the rules and хе мелт ers, соли. 
SYSTEMS, Methods of Conversion, Terms, Ё calculations for mechanical and electrical switchboards, etc. No. 20 
etc. Includes Ultra High Frequency. Quick problems. New EASY correct methods. In- я 


ready reference or use as a home study course. Only $8 for 


cludes plane and solid geometry, trigonometry, algebra, cal- | 


Vol. 7— Wiring, house light 


tension, plans, code, etc. 
No. 

Vol. 8 — Railways, signals, 
elevators, ignition, etc. No. 22 
Vol. 9— Radio, telephone, 
telegraph, television, motion 
pictures. No. 2 

Vol. 10 — Refrigeration, illu- 
mination, welding, x-ray, 
electrical appliances, Index. 
No. 24 

6,000 fully illustrated pages. 
Priced ot only $20 for the 


ENTIRE SET. Also sold indi- 
widually for $2 each. 


H vol culus, etc. Practical tests, reference tables and data. How to | and wer, circuits, high i : au a 
volumes. CIRCLE No. 3 IN COUPON use slide rule. 672 Pages. 550 Illustrations, Priced at only $3. | po s hig dh. 
CIRCLE No. 11 IN COUPON -Covers Electric, Oxy-acet- 
E - WELDERS GU IDE ylene, Thermit, Unionmelt 


New, complete, explaining in detail both 
domestic and industrial oil burners. In- 
cludes electrical hook-ups and wiring dia- 
grams. Fully covering the theory, con- 
struction, installation, operation, testing, 
servicing and старан of all equipment. In- 
dexed for reference. Over 416 
Pages, 320 Illustrations and Diagrams, 
Only $2. 
CIRCLE No. 28 IN COUPON 


|set up and operate 


NEW MACHINISTS 
AND TOOLMAKERS 
BE HANDBOOK 


MODERN MACHINE SHOP PRACTICE — For every 
Machinist, Toolmaker, Draftsman or Student. Tells how to 
lathes, screw and milling machines, 
shapers, drill presses and all other machine tools. А COM- 
PLETE INSTRUCTOR AND REFERENCE BOOK. 1250 
Pages. Fully Illustrated. Priced at only $6. 


welding for sheet metal, spot and pipe welds, pressure vez- 


sels and aluminum, copper, brass, 


re and other metals. 


Airplane work, surface hardening, hard facing, cutting, 
brazing, etc, 608 Pages. Fully Illustrated, Only $3. 
CIRCLE No. 10 IN COUPON 


The following Audel Guides are all the best in their Bus, 


written in clear simple fash 
the numbers want 


shion, а 
in the MAIL ORDER COUPON below. 


lavishly illustrated. Ci 


All books are sent for FREE EXAMINATION, 


! a Е CIRCLE Мо. 12 IN COUPON Мо. S'TRUCK & TRACTOR GUIDE. 1376 Pages.. .. $5.00 
ALL TYPES OF BLUEPRINT READING n No. 7 PAINTING & DECORATING MANUAL. 417 Pages. 3.00. 
How to read scales, the standard symbols, detail and assem- E L E C T H | C M 0TO RS No. 13 WIRING DIAGRAMS (Light & Power). 304 Pages 2.00 
bly prints, working drawings, short cuts, helps, hints and х ; Мо. 29 SHEET METAL PATTERN LAYOUTS. 1152 Pages . 7.50 
suggestions. THE MAN WHO CAN READ BLUEPRINTS THIS GUIDE covers the construction, hook- | No, 30 SHEET METAL WORKERS HANDY BOOK. 

IS" N LINE FOR A BETTER JOB. This book се you ups, юы, кур peces т тишим shoot- 448 pages... зоо 
the secret language, step by step in easy stages. 448 Pages, ing of all types of motors. Includes armature 
Very Fully Illustrated. Priced at $3. winding. Explains entire subject in great de- | ws n ря DRAWING GUIDE. а; Pages 2.00 
CIRCLE No. 25 IN COUPON tail in simple language. Over 1056 Pages of | №. З А AWING AN IGN. 
— À—— M —— ————— | information. 617 Diagrams. All types of motors fully illus- | 410 Родез... us 3.00 
trated and indexed for ready reference. Priced at only $5.|No. 33 ELECTRONIC DEVICES. 304 Pages е 3.00 
PLUMB A N D А | CIRCLE No. 27 IN COUPON Мо. 34 ELECTRICIANS EXAMINATIONS. 272 Родез. 2.00 
REFRIGERATION & No. 35 ELECTRIC POWER CALCULATIONS. Page 480. 3.00 
S x КА А M r * T T E R © G U П р Е © | | | Мо. 36 ELECTRIC DICTIONARY. 9000 Terms . 4.00 
і | | Г. s Мо. 37 POWER PLANT ENGINEERS GUIDE. 1548 Pages. 5.00 
Practical XM Mnt pi Refer- | AIR CONDITIONING “aw | Чо. 38 ENGINEERS AND FIREMANS EXAMS. 544 Pages .. 2.00 
ence Set, крат іп раш гапбџабе | FOUR BOOKS IN ONE — basic principles, ^. |No. 39 OPERATING ENGINEERS LIBRARY. 3 Book Set . 12.00 
ma уйе ba TEN he pene servicing, operation, repair of: 1. House- (Xr. j | Мо. 40 PUMPS, HYDRAULICS AND AIR COMPRESSORS. 
charts, graphs an picons the prn- hold Refrigeration. 2. Special Refrigeration = 1740 Pane 
, ciples of modern plum AE precuce Units. 3. Commercial & Industrial Refrig- ager... с 
including Pipe Fitting and Air. Con- eration. 4. Air Conditioning Systems. A : No. 41 HOUSE HEATING GUIDE. 966 Pages . §.00 
ditioning. 4 Vols. — 2624 Pages— | GOLD MINE of essential information. Мо. 42 MILLWRIGHTS & MECHANICS GUIDE. 1248 Pages 5.00 


3642 Diagrams & Illustrations, Only 
$8 for the complete set of 4 vols. 


CIRCLE No. 6 IN COUPON 


Fully 
. 14 IN COUPON 


Completely up-to-date. 1360 Pages. 
Indexed. Priced at only $6. CIRCLE Мо 


Illustrated and | 


DO-IT-TOURSELF ENCYCLOPEDIA, 2 Book Set 


8.95 


thing! We ar EG | : : Ф i 
SENTA NO MONEY - Duy um Audel Guidi бог ү ён} | THEO. AUDEL & CO. — Self Improvement Publishers Since 1879 — siz 1 2 3 4 5 6 | 
FRE EE examination in your own home. We take all the risks | | 49 W. 23rd Street, New York 10, М.Ү. ү 
зпа |еауе в (ће беснопз Ыр books of your choice you may | | Please mail me for 7 days! FREE EXAMINATION the books I have circled at right. 7 8 9 10 IT | 
ау for them under our astounding easy-pay plan of only | | I agree to mail $2 in 7 days on each book or set ordered, and to further mail $2 a | 
2а month | | month on each book or set ordered until I have paid the purchase price, plus shipping 17 13 14 15 16 | 

RE debat raa enc. M am ЖЕТШ ҮБӘ SCR E ^no: costs. If I am not completely satisfied with my Audel Guides I may return them. 
THERE IS ALL YOU DO! | е 17 18 19 20 21 | 
IT'S EASY TO ORDER: In the NoRisk Mail t TON | | — | | І 
pon at the right just draw a circle around the number ADDRESS - 22 #23 24 25 26 | 
CO oc лу are oe eee || i 

e will sen em to you at once to 
r you build a brighter future by gena ted SKILL. OCCUPATION 27 28 23 30 31 | 
or any reason at ali you are not COMPLETELY satis- RR 

Е return the books to us, and that will end the matter! | | EMPLOYED BY i 32 33 34 35 25 
NO STRINGS OR CATCHES TO THIS OFFER. s 
SAVE SHIPPING COSTS! Check here if you enclose complete pay- 37 38 39 40 41 | 
THEO. AUDEL & CO. ment with order. We pay postage charges. You have same return privilege. 42 43 44 |. 
49 West 23rd Street, New York 10, N.Y. ا‎ cain اا‎ uum mam алый: айыр: калий калын — "— — — —"—— —À —M — — — далын арыйа کک‎ ——— —— — — i w— u— A — ЕНЕ ШЕШ u— — — — M 


The Miracle of Transistors Brings You 


110 AC 


FROM 


ATTERIES 


©1960 


Dependable Power 
for Hundreds of Uses 


Now — using a totally new concept in electronic design — the 
ESB engineers have developed a revolutionary, fully transistorized 
inverter-charger, the ESB ACTIVERTER. This major break- 
through in "packaged power" means that you can now have the 
convenience and the utility that 110 Volt AC current can bring, and 
you can have it wherever you can take a 12 Volt storage battery! 


Just connect the ESB ACTIVERTER to a battery and you can 
have 110 AC instantly, anywhere, for many hours. You can plug 
in portable electric power tools, an electric blanket, electric light 
even a television set! A flick of a switch and the ESB 
ACTIVERTER fast or slow charges 6 or 12 Volt batteries. 


Compact, Rugged, Truly Portable 


The compactness of the ESB F3 
ACTIVERTER design makes it L. 
sible to have a 12 Volt storage à 
attery, an inverter, and a battery 
eharger all in one self-contained and 
dias package. One PAK-O- 
OWER ACTIVERTER model 
provides a source of 110 Volt AC, 
with an output rating of 500 Watts, 
in a package the size of a portable 
picnic cooler! Because solid-state 
electronic components are used 
throughout, ACTIVERTERS are 
both rugged and lightweight. There 
are no moving parts, no vibrators, 


А Sizes —from 150 to БОО Watts 


MODEL 1-152 INVERTER — Inverter only, operates from direct 
connection to 12 Volt battery or through cigarette lighter socket 
of cars with 12 Volt systems. Output ratings: Intermittent Use — 
150 Watts, 1.5 Amps. AC... Continuous Use — 125 Watts, 
1.2 Amps. AC. Shipping W eight: 8 Ibs. 


MODEL 1С-252 ACTIVERTER — Inverter-Charger operates from 
direct connection to 12 Volt battery. Output ratings: Intermittent 
Use — 250 Watts, 2.3 Amps, AC ,. . Continuous Use — 200 Watts, 
1.8 Amps. AC. Shipping Weight: 15 Ibs. 


MODEL IC-202P PAK-O-POWER-—Inverter-Charger with com- 
partment for 12 Volt battery. Completely self-contained unit. 
Output ratings: Intermittent Use — 250 Watts, 2.3 Amps. АС. 
Continuous Use — 200 Watts, 1.8 Amps. AC. Shipping Weight 
less battery: 22 lbs, 


MODEL IC-506S PAK-0-POWER—The Multi-Service Inverter- 
Charger-Car Start unit, with large 12 Volt battery compartment 
and Car Start leads. Completely self-contained with built-in fast 
and slow charger — Charging rate: 60 Amps. for 6 Volt, and 
40 Amps. for 12 Volt batteries. Output ratings: Intermittent 
Use — 500 Watts, 4.0 Amps. AC... Continuous Use — 300 Watts, 
2.5 Amps. AC. Shipping Weight less battery: 55 Ibs. 


SY THE ELECTRIC STORAGE BATTERY CO. 


Makers of 


PACKAGED POWER 


Willard - Exide - GRANT - WISCO - Jordan 


The Electric Storage a ood A Со. 
Automotive isic Dept. PS-2 
P.O. Box 6266 - Cleveland 1, Ohio 

I want to use 110 Volt 60 Cycle AC for 


Obligation, 
Name 
Street 
Оаа ажаа ИВИ, 
State - 


MEM‏ کے ےھ وچ م م ہے کے ب مت پچ پت نے ی 


| 
| 
| 
| Please send me ESB ACTIVERTER information without 
| 
| 
| 
| 
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style car-starter switches mounted on 
wooden blocks. 

One caution: A homemade switch 
should be well constructed and insulat- 
ed, with a heavy cord in good condition 
—particularly if there is likely to be 
water on the floor. 

ARTHUR Е. MILES, San Diego. 


Wants an Antique Engine 


WHERE can I purchase an old-time 
heat engine or vacuum engine like the 
one in the article by Harry Walton 
[^Adventures with an Old-Time Engine,” 
Aug. |? 

FRANK GILLESPIE, San Antonio, Tex. 


Antique engines like Walton’s are 
where you find them. Nearest thing to 
it now is the PS Mystery Engine [ЕерБ. 
1950], which can still be bought as a 
kit of castings or in finished form from 
Floyd McGuckin, 314 N. Monroe St., 
Ridgewood, N.J. 


Navy vs. PS 


WHAT gives? Just ran across a pic- 
ture of a 70-m.p.h. hydrofoil boat being 
tested by the U.S. Navy at The Hague, 
Holland. It looks very much like the 
hydrofoil boat built by PS editor Herbert 
Pfister, that I saw in the June '60 issue. 

HUBERT JOHNSON, Nelsonville, N.Y. 


Here are the two photos: Navy ехрегі- 
mental craft at top, PS skimmer below 


it. We can't claim 70 m.p.h.; but to the 
U.S. Navy, a hearty “Welcome Aboard!” 
Right System, Wrong Plane 


WE LIKED the Picture News story 
“Baggage Floats off Jet" [Oct.], describ- 
ing the Glide-Aire units jointly devel- 
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A MILL таа 
supplies 2 DOLLARS N EQUIP Pme са 
е еп ' 
cago and Toronto Lab i DeVry Tech Students jn vn, ET 
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SNOW. at home...gef DeVry Tech's 
amazing effective training in 


a ми T 
MENT! Instr 


Build and keep 
This DeVry 
|| Tech VACUUM 


|| VOLTMETER 

1! ... one of the 

| most useful of : | | 

|| all test instru- ! 

| ments. RADIO-TELEVISION! Nothing else like it for providing real LABORATORY-TYPE 
training at home. Get the kind of thorough, practical experience YOU NEED for 
the kind of progress YOU WANT in today’s tremendous field of Television, Radio 
and Electronics. Qualify yourself for real money . . . interesting work... a won- 
derfully promising future. And when you finish, DeVry Technical Institute’s active 
Employment Service HELPS YOU GET STARTED! Or open your own profitable 
vilan Rede Service Business. 


` Zreluadue | THOUSANDS OF SUCCESSFUL GRADUATES 


HOME Why has DeVry Technical Institute become one of the largest train- 
| ing organizations of its kind? Because it provides EVERY MAJOR 
MOVIES | HOME TRAINING AID to help make the subject EASIER to learn . . . 

help you grasp | EASIER to remember—the kind of training so helpful for REAL 
NU TTE gena | PROGRESS. Students get thorough, up-to-date, practical training that 
EASIER — | TAKES ADVANTAGE of new and improved training developments. 
BETTER. A Study the ADVANTAGES shown on this page. Think what they can 
tremendous | mean to YOU . . to YOUR FUTURE! Or come to DeVry Tech's modern 
sede Training Laboratories in Chicago or Toronto. MAIL COUPON TODAY 
for complete facts—including 2 valuable free booklets, "Pocket Guide 
to Real Earnings" and "Electronics in Space Travel”. Also, valuable 
information for men subject to MILITARY SERVICE. 


Accredited member of 
National Home Study Council 


fge—À— 4 0 a д 4 


| SEND FOR 2 FREE BOOKLETS % W wi 
MAIL COUPON TODAY! f... [S.T 
DeVRY TECHNICAL INSTITUTE ic 


Now Prepare For 
SPACE AND MISSILE 
Electronics At Home 


DeVry Tech now also makes available their highly A HUS АШ, DS S ВАЕ РОР | "T 
effective SPACE and MISSILE ELECTRONICS Pro- | ма “electronics In Space Travel"; aiso include details. on Row te pre- | 

gram. Now a man can train at home for a job in ا‎ Ie ade ыен a am interested in the following oppor- 
"outer space"—and not only “keep his feet on the | C Space & Missile Electronics Г) Communications 
ground": he can keep his present job while he is | C Television and Radio [] Computers | 
training. DeVry opens a wider range of job opportu- MM | LJ Microwaves Г] Breadcasting | 

| Radar Industrial Electronics 
nities to a wider range of men 17-55. i = Automation Electronics = Special “Short Courses” | 
D VR deri rrt І e PLEASE PRINT ның | 
е INSTITUTE | [Ж ш ص‎ | 
pe С) Check here if you f Cem MN | 
| T eck here if you face military serv 

CHICAGO èe TORONTO L Mlle т, 


c 


Duplicate the excitement and action of a real stock car race — right in 
your own home! With remote control racing throttle in vour hand, you 
"drive" your car around the twisting figure 8 track, rocketing along the 
straightaways, slowing down for the bends. Has all the action of a real 
race — spin-outs, crashes, sideswipes, skids and flipovers. Motorized 
cars carry authentic AUTOLITE insignia and race on realistic roadway. 
No deep grooves or channels to spoil realism. 
Game is complete and ready-to-run; nothing more to buy. 
Sets up in minutes. 


Outfit js complete 
with Transformer, 
two control throttles 
12 roadway sections. 
2 motorized racing 


Cars, ramp se, and 
fence Sections. 


With ' д 
extra roadway, you build raceways 
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(imagine! The "Meat" of 
176 Official Shop Manuals 

.». in This One Giant 
Illustrated Repair Guide! 
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Morom's |f 
AUTO REPAIR |@ 
MANUAL | 


Shows experts and beginners how to 


FIX ANY PART 
OF ANY CAR 


HERE'S ONE SURE WAY to "lick" 
any auto repair job — that's 
to get the advice of a real auto 
erpertí. MOTOR'S Auto Repair 
Manual brings you this expert 
guidance from the engineers who 
make the cars and know them 
"inside out." Yes, you get the 
“know-how” from 176 OFFICIAL | Cory 
SHOP MANUALS — iled down 
jam-packed into one giant volume і 
No guesswork! MOTOR's Manual | 
"starts from scratch" — le you 
through entire job with easy step- 
[nep directions, clear "how-to" | 
ictures. You CAN'T go wrong! 


OVER 1,000 BIG PAGES — 2,850 PICTURES 


New, Revised, Enlarged Edition completely covers over 1,967 
different American car models — from simple tune-ups to 
stripping rear ends! Over 1,000 Giant Pages. 2,850 This-is-How 
Pictures. 195 Quick-Check Charts. 30,000 essential repair speci- 
fications. Over 225,000 service and repair facts. PLUS Giant 
TROUBLE-SHOOTING SECTION that spots any of 2300 car 
troubles in a jiffy! Over 3 million copies sold! 


_ TRY BOOK FREE 7 DAYS —Send no money. Just mail coupon 
(paste on postcard for faster action.) Use Manual for whole 


- week, free. If not greatest 
Same FREE Offer on MOTOR'S 


time and money-saver 

New Truck Manual ou've ever seen — return 
Brand new! Cov- 
Y 2: л 


Continental 
rvair N 


Rambler 
Studebaker 


Thund | 
Valiant rbird 


b 
p 


book in 7 days and owe 

nothing! Mail coupon TO- 

DAY: MOTOR Book Dept., 
Desk 02Y, 250 W. 55th St., 
New York 19, М. Y. (Schools, 
Bookstores: write for dis- 
counts.) 


(Attach to postcard for faster action) 


MOTOR BOOK DEPT. 
| Desk O2Y, 250 W. 55th St., М.Ү. 19, N.Y. 


Rush to me at once (check box opposite book you want): 

Г] MOTOR'S New AUTO REPAIR MANUAL. If O.K., I will 
| remit $2 in 7 days, $2 monthly for 2 months and a final 

payment of $1.95 (plus 45c delivery charges) one month after 

that. Otherwise I will return the book stpaid in 7 days. 

| (Foreign price, remit $10 cash with ade 

О MOTOR'S New Truck REPAIR MANUAL. If O.K., I will 

remit $3 in 7 days and $2 monthly for 3 months, plus 45c 

delivery c argen wiih final payment, Otherwise I will return 

DOOR postpal in Т days. (Fore 

Order, 


gn price, remit $11 cash with 


Print Name. se est B b PRR à à à à à ш à cee о юш W à нанава Are sate B B B а 
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oped by TWA and Douglas Aircraft. Just 
for the record, I'd like to note that the 
aircraft is identified as a DC-8, which 


` TWA does not operate. The jet shown 


is a Boeing 707. 
JOHN J. Connis, TWA, NYC. 


Dwell Meter Gets a Tachometer 


Last spring, “How to Make a Tran- 
sistor Dwell Meter" [May] prodded me 
into activity. When I calibrated the fully 
assembled instrument with the aid of a 
professional dwell meter, it performed 
equally as well as the expensive unit. 


TO BATTERY 
TERMINAL O-25,000 OHM 
OF COIL VARIABLE RESISTOR 


2,000 OHM ' 1,500 OHM 


500 МЕР. 


TO DISTRIBUTOR 
PRIMARY 
TERMINAL 


O-5 MA, 
METER 


GROUND TO = 
| ENGIME BLOCK 


A tachometer was combined with the 
professional unit, and I decided to modi- 
fy the dwell-meter plans and devise a 
circuit for a tachometer, too. It works fine. 

R. G. RALSTON, Omaha. 


Those Mysterious Radio Signals 
WHILE connecting a coil of wire to the 
input of my tape recorder, one of the 
leads to the coil touched the radiator 
and was grounded. Immediately, I heard 
several radio stations simultaneously 
through the speaker. I turned on a radio 
and changed stations until I heard the 
same music as that coming from the 
recorder. The loudest station was at 
about 900 kilocyles. It occurred at about 


| 11:30 at night. Can someone solve this 


mystery for me? 
Mark ELKINS, Brooklyn, N.Y. 


Radio programs received on heating 
pipes, plumbing, and even the bridgework 
of a person's teeth have been reported. 
The explanation: А junction between two 
pieces of metal is acting as a semicon- 
ductor—detecting the radio signal just 
as a crystal radio does. 


Forging in a Bucket 
Last summer, I clipped the Don Eng- 


dahl piece [^I Forge Metals in a Bucket," 
June] and have successfully melted lead 


CONTINUED 


“TELEVISION - 


| 
train RADIO-ELECTRONICS |. Xs | 
at home | и Е g 1/ 


Be A MASTER | 
TECHNICIAN 4 oom 


In One Of : а а" 750-77 m Y КТ 


AMERICA $ BIG з@ ا“‎ и Business of Your Own ог High-Pay Career in. MULTITEST R 
а a | Т EÊ A, Repair Industrial Electronics F 
[М | eat Broadcasting & Communications Automation & Computers 


Hi-Fi & Stereo Sound Systems Radar & Micro Waves 


Electronics for Guided Missiles T¥-Rodio Sales 

TV.Radio Manufacturing FCC License Preparation 
A Successful Career... Security eee SS Se aa eeN 
Are Yours NOW in Modern Industry! AUTO MECHANICS... eS 
RIGHT NOW 15 THE BEST TIME for you to get into & DIESEL ENS C 
the field of your choice! You can be a part of its ! 
growth, you can increase your earning power, you 
can really build a Successful, Secure Future. Send 


coupon for complete facts by mail | NO SALES- 
MAN WILL CALL!!! 


N.T.S. TRAINS YOU RIGHT, FAST and EASY! Incom- | ANALYZERS 
plete “short-cut” training limits your earning power, piss tag n n tnde High-Pay rinsed жыйды 
disqualifies you for top-pay jobs. N.T.S. Shop, Meter Tune-Up Electrical Systems 


A. Н Automatic Transmissions Automatic Power Devices‏ ا 
Tested Home Training is. a Distal X Fuel lnpect ar Industrial & Marine Engines‏ 


* BETTER—classroom developed, lab and shop- | Overhauling & Rebuilding Foreign Car Sales & Service 
tested, industry-approved, home study designed. 
* MORE COMPLETE — you learn All Phases and 
you receive Everything You Need for Success.. 
* LOWER COST — One Master Course at One Low 
Tuition gives you more training at lower cost. 
TRAINING PAYS FOR ITSELF AND MORE...Earn 
your tuition — and more — while in training. We'll 
show you how. Many students have...so can you! 1 


RESIDENT TRAINING AT LOS ANGELES MEMBER © lo T | | 

М you wish to take your training in eur =~ 1 E et R] j Includes... 
Resident School in Los Angeles, slart В, а UM ` - afa 

HOW in our big, modern Shops and п n ne ret | à TOOLS 
Labs. Mere you work with latest equip- HUI Бес 22. . са | | ' GAUGES 
mant, finest and mos! complete facili- 


"it REFRIGERATION 
н Т ELECTRICAL APPLIANCES 


ties ‘offered by any school. Expert, NATIONAL fcm. SCHOOLS Business o Your Own or High-Pay Career in. TESTER 
friendly instructors, Personal attention, ШҮУ Si 1905 Air Conditioning = Refrigeration electrical Appliances ыз 
Help in finding home near school... sai ide Training Since е Domeistic & Commercial * Small & Major ? "mi - 
and part time job while you learn, 4000 South Figueroa Street * Industrial & Mobile *Heating, Motor & Combination Il E — 
Check boa in coupon for full information. Los Angeles 37, Calif., U.S.A. Installation & Contracting Soles, Service & Repair 11111 
Automobile Air Conditioning Manufacturing & Distribution 11111 
СЕТ THE BENEFIT OF OUR OVER 50 YEARS EXPERIENCE 


CHOOSE YOUR FIELD. SELECT ONE OF THE "BIG 3" NOW. CHECK COURSE DESIRED 


Mail One of These 
2 Coupons TODAY 
for 


NATIONAL fet SCHOOLS 


WORLO-WIDE TRAINING SINCE 1905 WORLD-WIDE TRAINING SINCE 1905 


( NATIONAL eR SCHOOLS (е 


National Technical Schools, Dept. C-120 
4000 5. Figueroa 5t., Los Angeles 37, Calif, 


rush FREE Book and Actual Lesson checked 
No obligation. No salesman will call 


Mational Technical Schools, Dept. C-120 
4000 5. Figueroa 5t., Los Angeles 37, Calif 
sh FREE Book and Actu al Lesson checked 
3bligation, No salesman will call 
TW (agi dilige um Book 
Mechanics & Diesel Book 
] Air Conditioning. Refrigeration 
& Electrical Appliance Book 


м o-Electronics Book 
Mechanics & Diesel Book 
irigération 
AA re ice BOOK 


Address 


| Check here if interested ONLY in Resident Training at L.A. 
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2с ne tate. 
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"| brush his teeth with 
Tes nen Sander-Polisher” 


Cot. Y Gee 


It’s a lightweight unit— handy and quiet, but it's 
a powerful little fellow. It delivers 14,400 straight- 
line-action strokes per minute . perfect for fine 
finishing and polishing. The pistol- -grip case is 
strong black plastic. Comes complete with 6 as- 
Sorted abrasives and two polishing pads. The Wen 
Model 202 is the perfect sander- Frome. 313. 95 
'for fine finishing jobs around the home. 


YOU CAN ALWAYS DEPEND ON 
NEWER AND FINER PRODUCTS FROM 


MULTI-PURPOSE 1% HP "ALL-SAW"— Makes "'one-job"" saws 
obsolete. Does everything a Pattern Saw will 

mam: do... more than a circular saw . . . many 
A things normally done by a hand saw or nib- 
ШЫ a bler—and many things that, until now, only 
a chain saw could do. UL "'Industrially 
W^ _ Rated,” it cuts anything from a 6" log to 
!' «X intricate patterns in wood, metal, etc. Com- 
' plete with 7 blades. $44.95 


ALL PURPOSE SOLDER GUN KIT — Feather-light slim gun 
| with 100 watts power. Heats in 21⁄2 sec- 

onds. Built-in spotlight focused on work. 
The kit includes the gun, extra tips for hot- 
cutting, smoothing, and rosin core solder 
б . all in a handy fitted box for neat com- 
pact storage. $7.95 


2060006060600 TTT 
34” 2-Speed Power Drill.............$29.95 
Lightweight Sabre Saw..... wa gs. $26.95 


WEN PRODUCTS, INC., 5810 Northwest Hwy., Chicago 31, III. 
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following his directions. I have made 
numerous attempts to melt aluminum. I 
used charcoal, soft coal, even hard coal, 
packing the earth cone around the fire, 


| but with no luck. Could a too-large ladle 


be the trouble? 
J. A. BrrTMANN, New Brunswick, N.J. 


A smaller ladle would help. Also en- 
closing the bucket in a brick housing to 
hold in the heat. 


More Uses for Old Socks 


Ir THAT man who wants some uses for 
old socks [Oct.] has tender feet, here's a 
tip for him: Slip a pair over new shoes to 
test them at home. Then if you want to 
return them later, the soles will still look 
like new. 

JAY ASHLEY, Newark, N.J. 


.. . MAKE work mitts to protect hands 
against dirt, abrasion, or allergy. Add a 
thumb if desired. 

Mrs. R. Rountine, Nogales, Ariz. 


. User them to slip-cover your shoes 
when you pack a suitcase. 
Mns. E. BrATTBERG, Brooklyn, N. Y. 


. KEEP 'em in your workshop. 
They' re wonderful for dusting wood after 
sanding, wiping up spills, cleaning off 
anything and everything. You name it— 


if it is applied, wiped off, or buffed with 


a rag, an old sock is the thing for it. 
Mrs. Lewis M. WAGGONER, 
Granite City, Ill. 


That Arcane Arc 


IN your problem about the LP record 
(“PS Puzzlers,” Sept. ], you omitted some 
important information—the length of the 


arm to which the needle is fixed. Since 
the arm pivots on one end, the needle 
moves in an arc and its travel is some- 
thing over 314 inches. The radius of the 

CONTINUED 


Courses in Radio and 
Electronic Fundamentals = 
TV Servicing — Color TV - 
Electronics for 
Automation — 
Transistors 


RCA Institutes, one of the leading technical 
institutes in the United States devoted exclusively 
to electronics, offers the finest training-at-home. 


The very name "RCA" means dependability, integrity, 


and scientific advance. Practical work with your 
very first lesson. Pay as you learn. No monthly 
installment payments. You pay for your next study 
group only when you order it. Remember, in 
electronics, the more you know the higher you go! 


Licensed by the New York State Education Dept. 
RCA INSTITUTES, INC., 


350 West Fourth Street, New York 14, N. Y. 


The Most Trusted Name 
in Electronics 


Resident School Courses in Los Angeles and New York City offer 
comprehensive training in Television and Electronics. Day and 
Evening classes. Free Placement Service. Catalog free on request. 


А Service of Radio Corporation of America 


350 West Fourth Street, New York 14, N. Y. 


Please rush me your FREE illustrated 64-page book describ- 
! ing your electronic training programs. Mo obligation. Мо 
salesman will call. 


| Nome Ag 


| дда (please print) 
MER LLL LL A V C ac D RR d p RE d 
| City ite 


| Korean Vets: Enter discharge date 


Canadians—Take advantage of these same RCA Institutes 

courses at no additional cost. No postage, no customs, no 
| delay. Send coupon to: RCA Victor Company, Ltd., 5581 
| Royalmount Ave., Montreal 9, Quebec 


TEMPEST! 


HORSEPOWER THAT MAKES SENSE 
FOUR CYLINDERS TO am GAS! 


NING 


IINE 


ECIALISTS! 
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The new Trophy 4 engine puts real performance in the 
Tempest and cuts gasoline bills to boot. This new baby is 
eager to move out for safe passing. Holds the going 
pace on any expressway. Breezes up steep hills in high gear. 
This new 195 cubic inch displacement, 45? inclined, short 
stroke, 4 cylinder engine has a wide range of h.p. ratings. 
With single-barrel carburetor and stick shift: 110 h.p. 
(regular gas) or 120 h.p. (premium gas). With the same 
carburetor and extra cost automatic shift: 130 h.p. 
(regular gas) or 140 h.p. (premium gas). Want still more? 
Order the 4-barrel carburetor with the automatic and 
get 155 h.p. (Or buy the 155 h.p. aluminum V-8 option.) 


ENGINE 


TRANSMISSION 


PERFECT a BALANCE 


Rear axle drive and transmission are combined (a trans- 
axle). Flexible shaft from front engine delivers smooth, 
quiet power. Perfect 50-50 balance gives a flat, level 
ride that no other new-size car can touch. Rides like 
the big ones! An equal load on every wheel. Steering 
is light and easy! Better braking and improved traction 
in snow, sand or mud! Independent suspension at 
all wheels. Swing axles keep Tempest on an even keel 
over bumps, ruts, dips and holes! 112” wheelbase. 
Long enough for a cradled ride—short enough to handle 
like a sports car. Big 15” wheels. Good road clear- 
ance. Long tire life. (13" compact wheels turn about 
4900 more times to go 100 miles.) Seats six men. 
The big transmission hump is gone. The middle man 
can stretch out size 12 brogans! Wide-Track, too! 
The track is up to 3 inches wider than most compacts. 
Less lean. Less sway. Better cornering. Pontiac dealers 
have it—and they have it now! A four-door sedan 
... а station wagon... а full line-up of accessories. 
Try the Tempest out for an hour—you'l want in for 
keeps! It’s priced with the compacts! 


PONTIAC MOTOR DIVISION * GENERAL MOTORS CORPORATION 


QUALITY NEW/COMER FROM PONTIAC! 


SI 


AMERICAS ONLY FRONT ENGINE € REAR TRANSMISSION CAR 


159 Н.Р. FROM FOUR CYLINDERS!’ 


. 
J 
} 


"WITH 4-BARREL CARBURETOR AND AUTOMATIC TRANSMISSION, EXTRA-COST OPTIONS 


ALLIED 


MONEY-SAVING 1961 
ELECTRONICS CATALOG 


444-PAGES 


COMPLETE 
UP-TO-DATE 


ONLY 22 powN 
on orders up to 
| $50; only $5 down 
up to $200; $10 
down over $200 


3 g 200 
А 

roar S a d 
j АШ. | 


| „ин for it today! 
Largest Selection = Lowest Prices 


| Send for the leading buying guide to every- 


|. SAVE on everything in Electronics at 


22 


thing in Electronics, including products 
available only from ALLIED. Builders, ex- 
perimenters, hi-fi fans, Amateurs, service- 
men, engineers—save most on: 


e KNIGHT-KITS? —Best in Build-Your-Own 

e Everything in Stereo High-Fidelity À 
e KNIGHT? Super-Value Stereo Hi-Fi 
e Tape Recorders & Phono Equipment 
e TV Tubes, Antennas, Accessories 

e Parts, Tubes, Transistors f 
e Everything in Tools & Technical Books ii; 
e Amateur Station Equipment "V 
e Citizen's Band 2-Way Radio 

e Public Address & Paging Systems 
e Latest Test & Lab Instruments 


ALLIED. Getevery buying advantage: 
fastest shipment, expert personal 
help, easiest-pay terms, satisfaction 
guaranteed or your money back. 
Send today for your value-packed, 
FREE 1961 ALLIED Catalog. 


our 
YOU CAN DEPEND ON THE WORLD'S 40th 
LARGEST ELECTRONIC SUPPLY HOUSE year 


ALLIED RADIO 


ALLIED RADIO, Dept. 7-M 
100 М, Western Ave., Chicago 80, Ill. 


[1 Rush FREE 1961 ALLIED Catalog 


Name 
Address 


CE. Mone State — 
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arc must be known to arrive at the exact 
figure. 
D. A. Јонмѕом, Hibbing, Minn. 


. Your turntable must either be 
equipped with a special radial tone arm 
or an infinitely long arm. Otherwise the 
stylus would travel in an arc, whose 
length is given by the formula: 


ти 2 arc 3.25 T 
jii a ( sin 2R Y 180 


where R equals the distance from the piv- 
ot to the stylus in the tone arm and 
the arc sin is in degrees. 

WILLIAM STERLING, Pittsburgh. 


. . THE true distance traveled by 
the stylus (where x equals the length of 
the phonograph arm, and angle 1 equals 
that angle produced by the arm when in 
the starting and ending positions) would 
be: 

(3.1416) (2x) (1) . dist 
cocum 2-5 ا‎ 
ROBERT Frey, Niles, Ill. 


. .. SINCE neither the arm length nor 
the position of the pivot point were stat- 
ed, the puzzle is truly a puzzle. But if 
we assume the pivot point is on a line 
tangent to the middle groove of the rec- 
ord, an arm 7 inches long would make 
the distance traveled 3.27 inches; very 
close to the 314 inches erroneously ar- 
rived at. 

R. C. JOHNSTON, Pomona, Calif. 


Souping Up a Car 


HERE’S a trick I learned from my Dad 
years ago for sealing a cracked block 
inside or outside, or for sealing rusted 
freeze-out plugs: 

Peel two large white potatoes, cut 
them into small pieces, and boil down 


into a thin soup. Run the engine until 
warm, then pour the soup into the radi- 


 аїог апа run the engine about 15 min- 


utes. As the spuds come through the 
cracks and hit the air, they harden like 


CONTINUED 


10Р ИРЕШ SNOW! 


Patented Sno-Dozer Saves You Time — Easier On Your Heart, M and Back! 


Clears Snow From Sidewalks, Driveways, Roads, Steps, : 
Porches — Glides Along On Runners Over Sand, Gravel, 
Tar, Cement, Wood, Concrete, Grass, Almost Any Sur- 
face... Without “Digging In" Or *Catching". Ideal For 
Older Folks, Women, Children, Superintendents, Anyone 


Who Ever Shovels Snow! 


WHAT IT DOES FOR YOU: 


ж Saves Back-Breaking Lifting, Bending, Stooping 
ж Conserves your Energy — Easier on Your Heart, Back 


and Legs Than Shoveling 


ж Saves You Time — Saves You The Money You'd Pay To 


Have Snow Removed 


ж Clears Away Slippery Snow Before It Causes Bodily 


Injuries Or Costly Lawsuits 


From Kansas City, Missouri comes news of an amazing light- 
weight easy-to-use device that saves the strain of continuous snow 
. clears snow quickly from almost any surface — 
even uphill — conserves your strength ...rids your property of 
slippery snow that could result in injuries to you or your loved 
ones, and costly lawsuits by strangers — and does all this in most 


shoveling . . 


cases in minutes! 


A Bulldozer 
Driver’s Invention 


The secret is a patented “gliding angle” 
Sno-Dozer that slides on sleighlike runners. 
It was developed by Charles Lasker, bull- 
dozer driver from Kansas City, who observed 
how quickly and easily bulldozers move giant 
mounds of heavy snow, dirt, gravel and other 
bulky material. 

Mr. Lasker reasoned that if he could apply 
the sliding scoop principal used by bulldozers 
to a lightweight hand-operated clearing 
device which glided easily on runners like a 
aled, it would be so simple and easy to use 
that even a child could clear snow faster than 
ever before, and with less effort. 

Mr. Lasker finally ereated a device that met 
his strict performance requirements. He 
named it Sno-Dozer, patented it, and marketed 
it on a small scale, Already more than 50,000 
Sno-Dozers have been sold throughout the 
country 

From all over come reports of the speed, 
the ease, the simplicity with which Sno-Dozer 
removes snow from any area .. how it glides 
along like a sled on its patented runners — 
no wheels to stick in snow, jam, or fall off — 
no continuous backbreaking lifting as with 
shovels — No “digging in" or “catching” as 
happens when you push a regular snow 
scooper or shovel. 

These letters prove that with Sno-Dozer, 
snow-clearing need no longer be a back- 
breaking chore, Women and older folk in 
particular appreciate the ease with which 


. When Sno-Dozer 
Glides Away Snow 
Like This! 


Don't Waste Time and 
Energy Like Тїз... 


me. 


U.S. Patent 
No. 2-734-291 


ж 
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Save Back-Breaking Lifting, Bending, Stooping. Sno-Dozer 
glides along easily on its patented sleigh-like runners, 
unlike shovels and other snow-clearing devices that often 


jam, dig into snow, or get stuck! 


Sno-Dozer glides along pushing snow out of 
the way. For example, Mary Schandera, Stor- 
rington, Conn. writes "My driveway is all 
up-hill and quite long, so to go back and forth 
across it (with a shovel) would have been 
an almost endless task. (With Sno-Dozer) In 
a few minutes I had made myself a lovely 
path down to the road" 

.. 4-year old Leon L. Botte, Maumec, 
Ohio calls Sno-Dozer “а blessing in disguise 
for us in the ‘antique’ class” . while Mrs. 
Joseph Cychol, Auburn, Maine writes “We 
had one of the worst winters I've experienced 
for years. To say we were glad we had a 
Sno-Dozer was putting it mildly.” 

Do you know what this means to you? It 
means that you can clear snow with much 
less strain оп your heart, your back, your 
legs than shoveling . . that you no longer 
have to spend all your winter spare time 
clearing snow and resting because you're so 
tired from the shoveling you've done. It 
means that if you earn spare cash shoveling 
snow for other people you can boost this 
income by clearing the same amount of snow 
in far less time than shoveling takes. 


Why Sno-Dozer Works 
Like No Shovel Can 


The angle of the scoop to the ground is the 
precise angle of a bulldozer blade on a trac- 
tor, so that snow does not stick to the blade, 
but rolls in front of it. And Sno-Dozer's 
sleigh-like runners just glide along quickly 
and easily over gravel, cracks, grass without 
catching. 

You'll find that Sno-Dozer not only gives 
you outstanding performance, but is made 
of the finest materials to give you years of 
service, It's 15-gauge curved steel blade is 
hot-rolled and pickled in oil to give rigidity, 
resist bending, nicking, and rusting... the 
i6-gauge steel runners and ferrule are spot- 
welded by a special process for a lifetime of 
use... and the rugged, lightweight no-stoop 
handle is exactly 144" in diameter for easy 
grip, and 54” long for easy use. 


Make Extra Money Clearing Snow 


Why stoop, bend, and strain so much to shovel 
snow for spare-time cash when Sno-Dozer so often 
does the job easier and in far less time, making 
it possible for you to boost your income by doing 
more jobs faster and with less strain. 


AMAZING TRIAL OFFER 


Stop being a slave to winter snows. Avoid 
the bending, stooping, backbréaking job of 
continuous shoveling, when Sno-Dozer glides 
along over grass, bricks, ‘boards, slate, ete.. 
pushing snow away without “digging in" or 
"catching." See for yourself how fast and 
easily Sno-Dozer glides along without the 
usual stress or strain of constant shoveling. 
Use Sno-Dozer on your sidewalk, in your 
driveway, on your roof, porch, steps — even 
uphill — and prove to yourself how it can 
clear snow faster and easier than you ever 
thought possible. 

Put Sno-Dozer to every test. See for your- 
self that Sno-Dozer can do for you in your 
snow area everything we say. Sno-Dozer must 
work for you! You must be delighted ... you 
must be convinced that Sno-Dozer is the finest 
snow-clearing device per dollar spent that 
you ever used... it must be suited to your 
area, or it won't cost you a penny. 


Sno-Dozer In Limited Supply 


All that amazing patented Sno-Dozer costs 
is$3.98.Only if you act at once can we guar- 
antee to fill your order promptly. This NO- 
RISK offer may not be repeated in this publi- 
cation again this year. To get your Sno-Dozer 
before the big snows, rush your order at once 
on the amazing trial coupon. 


MAIL AMAZING TRIAL COUPON TODAY | 
| Harrison Home Products Corp., Dept. 122-Р$ 


8 Kingsland Avenue, Harrison, New Jersey 


| Yes, | want to try Sno-Dozer that clears away snow 
easier and without the strain of continuous shov- 
eling. Please rush me Sno-Dozer for a No Risk 
| Money Back trial offer. If after the first snow 1 
am not delighted with Sno-Dozer's performance in | 
| every way, | will return it for full money back. 


O SEND C.0.D. When рии arrives | will pay 
| him $3.98 plus С.0.0. and postage charges. 
Complete Money Back Guarantee. | 


Г] $3.98 ENCLOSED. You pay all postage and hand- 
ling. Same Money Back Guarantee. 


| Address 


— X—— eee —H 


City  —ÉÁ— E 


Canadian Customers: Order from Harrison Home 
[Ргоа.; a btd., „589 Ki King Street We wW, Toronto, Ont. 1 
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steel. Drain off the watery mix and refill 
the radiator with fresh water. 
C. E. RICHARDSON, Great Bridge, Va. 


Ground corn was used in a similar 
fashion back in the Model T days. One 
big drawback (whatever the soup): It 
often clogged the radiator as well as 
the leaks. At best it’s a temporary fix 
and one you'd want to use only on an old 
junker. We doubt that it would hold on 
a modern pressurized radiator. 


Beautifying America 


May we reprint “Fancy Ways to Hide 
Trash Cans" from the Home Improve- 


ment Ideas section of your September 
issue? We'd like to distribute it to com- 


سے 
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munity leaders active in litter-prevention 
and community-beautification programs. 
BEATRICE COE 

Keep America Beautiful, Inc., NYC. 


Paging Izaak Walton 


THE anglers on your staff must have 
been asleep. Tell Peggy Kaluz [“Га Like 
to See Them Make," Sept.] that the 
Ashaway Line & Twine Co., Ashaway, 
К. IL, has been making self-measuring 
lines since 1934. They're good, too. 

RALPH B. LAWRENCE, Reading, Mass. 


. . . SEVERAL line manufacturers make 

a braided nylon line, both standard and 

with a lead core for deep trolling, with 

a color change every 10 yards. The lines 

come in various test strengths, and may 
be had in 100-yard or longer lengths. 

JACK Byers, Norwich, Conn. 


Buy a Wind Tunnel? 
I ALMosT dashed out to buy a bike 
when I read T. U. Angell’s nostalgic let- 


ter [Oct.]. Then I remembered how 
exhausting pedaling around here is. 


Y "wb 7 Ee p ar p E 
EC CAPELL - = 
= чш 
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"She smooths out the roughest terrain..." 


"So much fun to assemble...” 


THE TERRIFIC TANK KIT YOU VE SEEN ON TV 


Your excitement starts when you fit each precision-engineered part into place... but 
you ll get the biggest kick of all when you flick the switch! You ve pre-programmed 
Battling Betsy to climb, advance, reverse and fire automatically—and she performs 
like the real super tank she is! (Psst...show this ad to the folks before Christmas!) 


YOU BUILD IT... START IT... STOP IT... 


ITC BATTLING BETSY TANK KIT 
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Peking Radio says the strain of riding a 
bike against the wind has been solved. 
Some Chinese has devised a wind-driven 
canvas fan you attach to the handlebars. 
This is linked to a gear on the axle. The 
harder the wind blows, the faster the 
bicycle runs. Now all I need is some 
direction on how to get the wind blow- 
ing in the right direction. 

J. T. OLESON, San Francisco. 


Mr. Schultz Identified 


KEN FERMOYLE'S article on “Henry 
Ford’s Weird Old Engines,” [Aug.] was 
especially interesting to us. The un- 
named engineer shown in the ; Pire 


tnay” 


"Her turret rotates from side to side : . P 


with Mr. Ford happens to have a name 
—Karl F. Schultz. We have the same 
picture among our souvenirs. 
I was very disappointed that his name 
wasn't mentioned. He is my husband. 
Mrs. KARL Е. SCHULTZ, Savannah, Ga. 


The Answer: $ $ $ 


IN your October letters column, the 
Hudson was extolled as the only car to 
have, as a safety feature, auxiliary me- 
chanical brakes. If your master cylinder 
failed, you went down on the mechanical 
brake. Why don’t present American 
cars use this feature? 

MARK BUFFAMOYER, Lebanon, Pa. 


The answer: money. If manufacturers 
thought every customer would pay five 
dollars more for an auxiliary mechanical 
braking system, they would install it. 


... I ONCE lost the brake fluid on my 
"49 Hudson and didn’t bother with re- 
pairs for 30 days. The mechanical brakes 
held fine. 

ROBERT PALMER, Hickman Mills, Mo. 


WHY did they stop making the 


CONTINUED 


"It's a wonderful hobby kit... it's ITC” 


HHHH 
HOBBY DIVISION OF IDEAL TOY CORPORATION 
200 FIFTH AVENUE « NEW YORK 10, N.Y. 


dees everything du - automatically! $1.98 at all hobby shops and toy counters 
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| FREE CAREER 
BOOKLET - 

А 

|| 


TO guide you to a 
successful future in 


METALLURGY 
MECHANICAL. 
ENGINEERING 


AIR CONDITIONING 


INDUSTRIAL. 
TECHNOLOGY 


This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as a Mechanical Engineer or Engineering 
Technician in such rewarding fields as: 
DEVELOPMENT * RESEARCH * SELLING 
PRODUCT DESIGN * PURCHASING 
QUALITY CONTROL * TIME STUDY 


Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering's educational and 
recreational facilities. No obligation — it's 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY! 


Milwaukee School of Engineering 
Dept. Р5-1260 1025 М. Milwaukee St., Milwaukee, Wis. 
Please send FREE “‘Your Career’’ booklet 
I'm interested in [ ] NSA ITET Г] Air Conditioning 
Г] Industrial neering [] M Engineer- 
ing [] Electrical ineering. 


ical 


D MR RR E 
PLEASE PRINT 


City... „топе... State... 
Г] I'm | eligible for veterans education benefits. 
Discharge date MS-118 


LII en ett ee et ee etre terres Tee | 
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| factured? 


best and most durable car ever manu- 
B. J. ALLARD, Minneapolis. 


Radical Compact Not So Radical 


I DISAGREE with your statement that 
the Pontiac Tempest [^*Radical New 
Compact,” Sept.] is the first U.S. car to 
use a transaxle with the engine up front. 
The Briscoe Motor Car Co. of Jackson, 
Mich., had such a car in their Model 24, 
built in 1919. 

CLAUDE C. FLick, Jackson, Mich. 


. THE Overland Country Club (circa 
1916) had a front engine and rear trans- 
mission. 

E. L. BARROWS, Long Beach, Calif. 
Correct. The 1919 Briscoe and 1916 
Overland did, indeed, have transaxles 
with the engines up front. Moreover, 
Overland offered transaxles in 1913 and 
1914. 


A Word to the Wise 


THE use of a rotary lawn mower for 
clearing leaves off a sidewalk |*''Short 


| Cuts and Tips," Oct. p. 179] seems to 


ie 
P 
| 


me to be hazardous. Raising the mower 
for any reason while the blade 1s op- 


| erating can mean crippling injury to 


anyone nearby. It is also very dangerous 
if there are any animals in the vicinity 
—especially cats, which are very quick 
moving. 


VERN OSBORN, Sacramento. 


Taking Kinks Out of Wire 
Your tip for straightening wire by 
holding one end in a vise and chucking 
the other in a hand drill [Aug., p. 119] 
sounds good, but I have a faster and 
much easier way. Hold one end in a vise, 
grab the other end with pliers, and give 
the wire a quick jerk. Pronto, it’s straight. 
WM. HORRELL, Louisville, Ky. 
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-, Inc, Dept, PS-0712, 


THE NATIONAL RIFLE 


WORLD'S LARGEST MANUFACTURERS OF CO2 GAS-POWERED RIFLES 


ANIMALS, FISH, PETS 
Be a Taxidermist. Save your hunt- 
E ч ing TROPHIES. Have a fine home- 
i museum, Hunters, save апа MOUNT your beautiful 
DUCKS, UAIL, DEER. TAN skins and FURS. 

Great Fun. Spare-time PROFITS. 
K Tells ALL about it. 100 fine 


FREE BOO wild-game pictures. 48 pages. 


Send TODAY, don't delay. Get this ONDERFUL FREE 
BOOK, MEN AND BOYS. Learn Taxidermy. Double your 
hunting pleasure. Rush letter or POSTAL today, STATE AGE. 
N.W.SCHOOL OF TAXIDERMY, Dept. 2612 Omaha, Neb. 


( WANT MORE MONEY ? 
j GET үт | 
iuro PHOTOGR APH Y 
ili Coast to coast, high-paying jobs in photography 
Uf are waiting for people with the ‘‘know-how’’ 
fein, to fill them. You can quickly, easily qualify at 
home with the world-famous NYI Learn-by-Doing Method. Write 
today for free catalog. Also resident training in N. Y. Our 51st 
Year. Approved for Veterans. 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5 New York 1, N. Y. 


10 West 33 St. 


RUPTURED 


BE FREE FROM TRUSS SLAVERY | 


Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 

Now there is a new modern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you desire, There is no obligation. 
Excelsior Medical Clinic, Dept. H6224, Excelsior Springs, Mo. 


| 


ES LEARN | 
1 2 АТ HOME | 


REST 


A BETTER JOB 
or YOUR OWN SHOP 


Only CTI Sends Parts to 
build a Condensing Unit 


АЙ‏ س 


" 4 PRACTICAL NEW WAY TO LEARN 


AIR CONDITIONING 


& REFRIGERATION 


Thousands of trained men are needed right now to service the 
150 million air conditioning and refrigeration units in use— 
and the millions more being sold. You train at home in spare 
lime for a good pay job or a business of your own. Mail 
coupon today for two FREE BOOKS which show how to break 
into this big, uncrowded field! 


25 KITS—Build A Freezer Or Air Conditioner 


You get practical training because CTI sends 25 kits. You get 
motor, compressor, testing gauges, controls, refrigeration 
hi-side, tools. You build and keep a freezer, refrigerator, air 
conditioner or milk cooler as you learn. Get the facts about 
America's fast-growing industry. Mail coupon today. 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE Dept® R-823 І 
1400 Greenleaf Ave., Chicago 26, Ill. | 
5епа me your big FREE books which tell me how | can train 
at home to make top money in Air Conditioning & Refrigeration. 


Name 
Address à; 


_____Аде 


lone  /  J ае | 


| City — — ——— —— | 
— — —-* Member: National Home Study Council - — — — — 
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or PROFIT 


*. for FUN, STUDY 


See the Stars, Moon, Planets Close Up! 


3" ASTRONOMICAL REFLECTING TELESCOPE 


so to дао Бом Ратом: Mt. Palomar Type! An Unusual Buy! 
Assenmibled—Heady to use! You'll 
see the Hings of Saturn, the fasci- 
nating planet Mars, huge craters 
on the Moon, Star Clusters, Moons 
of Jupiter in detail. Galaxies! 
Equatorial mount with lock on 
both axes, Aluminized and over- 
coated 3” diameter high-speed 
f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and 
a mounted Barlow Lens, giving 
vou 60 to 180 power. Low-cost 
accessory eyepiece available for 
higher powers. An Optical Finder 
Telescope, always so essential, is 
uod $ 3 : also inciuded. Sturdy, hardwood, 
i portable tripod. FREE with Scope: 
ная STAR CHART plus 272 page “HANDBOOK OF HEAV- 
ENS” pius “HOW TO USE il ee BOOR. 
Stock No. 85,050-N ............. нини ...$29.95 postpaid 


41/4" ASTRONOMICAL TELESCOPE! 255 POWER! 
New Vibration Free Metal Pedestal Mount 
With this scope you сап see everything as above 
but with greater power plus will split finer 
stars. Mirror has twice the light gathering pow- 
er. Mirror guaranteed to give theoretical limit 
of resolution. Rack and pinion focusing, real 
equatorial mounting—only опе adjustment fol- 
lows stars! Aluminum tube, 6 power finder tele- 
scope, 2 standard size eyepieces and mounted 
Barlow lens give you powers of 40X, 90X, 120X, 
and 255A. Low-cost accessory eyepiece avail- 
able for higher powers, FREE with Scope.— 
og m Valuable STAN CH. ІТ plus 272 page “HAND- 
HER ROOF OF HEAVENS" plus “HOW TO USE 
your TELESCOPE” BOOK. Shipping weight 25 Ibs. 
Stock No. B85,105-N a бавна васе аванвваавненнаааак: $79.50 f.o.b. 
ا‎ ии иаа ت پڪ‎ 


Same Telescope as above but equipped with Electric Clock Drive— 
Stock No. 85, 107-N. duse ыи, $109.00 f.o.b. Barrington, N. J. 


ANALOG COMPUTER KIT 


Demonstrates basic analog computing prin- 
eiples-—can be used tor multiplication, di- 

eE vision, powers, roots, log operations, trig 
problems, энер rorniulae, ele etrieity апа magnetism problems, 
Easily assembled with screwdriver and pliers. Operates on 2 flash- 
light batteries. Eleetrie meter and > potentiometers are mounted on 
die-cut box. Answer is indicated on dial Computer is 20" long, 9" 
wide, 2" deep. Stock No. 70,341-М................................ $14.95 postpaid 


SCIENCE TREASURE CHESTS 
For Boys—Girls—Adults! 


Excellent **Science Fair" Material! 


Science Treasure Chest— 1 xtra-powerful magnets, po- 
larizing filters, compass, one-way-mirror film, prisin, 
diffraction grating, and lots of other ж for hun- 
dreds of thrilling experiments, plus a Ten-Lens Kit 
for making pinged s, microscopes, ete. Full instructions included. 
Stock No. 70,942- WN ,.. „анаан аана $5.00 Postpaid 


Science Treasure Chest DeLuxe—Ek vervthing in Chest above plus ex- 
citing additional items ‘or more advanced experiments including 
erystal-growing kit, electric motor, molecular models set, first- 
surface mirrors and lots more, 

Stock No. 70.343.-N.............. eere nennen enisi PO. 00 Postpaid 


BUILD A SOLAR ENERGY FURNACE 


A tascinating new tield. Build your own Solar Furnace for 
experimentation--nany practical uses, Easy! Inexpensive! 
Use serapwood! We furnish instructions, This sun powered 
furnace will generate terrific heat—2000° to 3000°. 
Fuses enamel to metal. 
Fresnel Lens—14" diameter... f.1. 14", 

NS No. 70.130-N . . . Fresnel Lens. 


gener cce 


$6.00 Postpaid 


ASTRO-COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost 
Govt. $75. We have added a Sighting Level 
to improve versatility. Hundreds of uses in 
carpentry, brick laying, foundation work, 
grading, irrigation or drainage. Much below 
cost of ordinary surveying instruments. 
Ideal for do-it-yourselfers. 1014" high, 6" 
long, 4" wide. Adjustable leveling platform 
—2 spirit levels for aligning—also spirit 
level in sighting attachment. А tremendous 
bargain. 


Stock No. 70,267-N...................... $19.95 postpaid 


Sets paper „aflame in seconds. Use our 


NEW! SCIENCE FAIR PROJECT KITS 


Carefully planned to give апу boy or girl the fun 
and excitement of discovering science facts. Can 
lead to awards or scholarships! 


For Junior High School and beyond: 
MOLECULE AND CRYSTAL MODELS KIT— 
Rods and balls to make atomic models, plus direc- wi 
tions— 

Stock No. 30,413-N .$2.50 Postpaid 167 Г 
NUMBER SYSTEMS “ABACUS—Makes a drama tio exhibit demon- 
strating number systems other than the decimal svstem— 

Stock No. 70,334-N $4.25 Postpaid 
SOIL TESTING KiT Basis for many “fascinating ‘experiments re- 
garding growth of plants, etc.— 

Stock No. 60,118- М... ..82.00 Postpaid 
TOPOLOGY— All the ingredients for a “project” on 4 color map prob- 
lems, Moebius strips, ete.— 

Stock No. 70.353-N.. ..86.00 Postpaid 
CRYSTAL GROWING KIT—Grow breathtaking display of large 
crystals with this set— 

Stack No. 70.330- М: s ec aco scorsi rcc: $9.50 Postpaid 


For Ages 8 thru Jr. High School: 
aged AR aM KIT—BHBased on magnetism demonstrations developed 
Nw ^i — 
Stock No. FULTUS E. eoaeteqtónb ker deo E PROPERE EXE SEA ERA d Gi $3.75 Postpaid 
COLOR TH ROUGH POLARIZATION—Show the beautiful color ef- 
осо produced by passing polarized light through transparent ob- 
jects— 
Stok DEI OBS ——— e iê $2.00 Postpaid 
OPTICAL ILLUSION KIT—Diazrams, lenses, mirrors, etec., for pro- 
ducing many amazing optical illusions. 
Stock Na. 70.392 Ies oe o ac o cs .$3.00 Postpaid 


MATH TREASU RE CHESTS 


Expertly selected collections of mathematical tools, games, gadgets, 
and other items! Exciting fun! Improves your math understanding 
... Your grades in school! 

Stock No. 70.327- N— (for ages 5 to 8)................................ $10.00 Pstpd. 
Stock No. 70,328-N— (for ages 8 to 12).............................. $10.00 Pstpd. 
Stock No. 70,329-N—(for ages 12 up).. ..810.00 Pstpd. 


SPECIAL! SPECIAL] Tere Buy? American Майе 
pit» OPAQUE PROJECTOR 


Projects illustrations up to 3" x 31” en- 
larges them, Мо film or negatives needed. Pro- 
jects charts, diagrams, pictures, photos, lettering 
in full color or Uinc н. white. Operates оп 11% 
m volt, A.C. current. 


i | 
Size 12" x B" x 


Circular Diffraction P Jewelry 


A Dazzling Rainbow of Color! 


Exquisite beauty! Just as a prism breaks up light 
into its full range of individual colors, so does the 


IHffrac чоп Grating. 


Stock 230,3490-N Earrings........... $2.75 Ppd. 
Stock = зо, 350-N Cuff Links........ .$2. 75 Ppd. 
Stock =; 30,372-N Pendant...... d ER EAE $2.75 Ppd. 


Stock z70,3900-N Tie-Clasp.........- $2.75 as 


Take Telephoto Shots Thru 
7x50 MONOCULAR 


This is fine quality. American made n: 
strument—war surplus! mt yoga Va 0 
U. S. Govt. 7 x 50 Binocular se ide 
general observatlon both day and night 
апа to take fascinating telephoto shots 
with your camera. Brand new. Due to 
Japanese competition we close these 
out at a barrain price. Directions and 
mounting hints included. 


Stock No. 50,003-N. S iiia 
War Surplus Americae Made 1x50 NE 


Big savings! Brand new! Crystal clear viewing 
—" power. Every optical гесине is coated. 
An excellent night Deep а ze der rnt 


Carrving case included, 


price saves you real money. 
Stock Mo. 1533-N........ only: $55.00 pstpd. 
(Tax included?) 


FREE CATALOG-N 


144 Pages! over 1000 Bargains! 
Complete line or Astronomical Telescope parts and 
assembled Telescopes Also huge selection of lenses, 
prisms, war surplus optical instruments, parts and 
accessories. Telescopes, microscopes, binoculars, in- 
frared sniperscopes, telenge experiment items, math 
learning and teaching aids. 

REQUEST CATALOG-N 


ORDER BY STOCK NUMBER . . . SEND CHECK OR MONEY ORDER . . . SATISFACTION GUARANTEED! 


“EDMUND SCIENTIFIC СО. 


BARRINGTON, NEW JERSEY 


28 POPULAR SCIENCE DECEMBER 1960 


чу! Martin Mann 


The month i 


Echo in the hi-fi. Audio engineers, not satisfied with hoking up pop 
records so that the vocalists sound as if they were singing inside 
Mammoth Cave, are now putting echo chambers right into the 
phonographs. The classier stereo consoles this year all have 
“reverb” (short for reverberation), The effect on recorded sym- 
phonies may be questionable, but the gadget itself is ingenious. 
Its just two springs and some magnets. 


How springs and magnets make living room sound like concert hall 


2 шарен field Twists spiral back Twisting springs 
rotates permanent magnets, and Tori along springs ^ rotate permanent 


Regular music twisting sprin gs eres ле | 
signals go to ^ тай NINE. 
main amplifiers “7 | magnetic held 
and SENE | 
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mM 000 
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Electrical signal. Kn | 


ip т Changing magnetic field induces 
record generates electricity in output coil that 


magn field in electromagnet eu feeds reverb amplifier and speaker 


The idea is to make records played in your living room sound 
more like a live performance in a concert hall. The live perform- 
ance gets much of its brilliance from the auditorium itself. There 
you hear not only music direct from the orchestra, but the same 
sounds reflected to you a split second later by walls and ceiling. 
No living room is big enough to provide this vital reverberation. 
But it can be added artificially by the phonograph. 


АП hi-fi makers use the same reverb unit, developed by Ham- 
mond Organ. It is a long, skinny metal box containing a pair of 
coil springs connecting two transducers. The input transducer 
converts the music signal into a twisting motion, which travels 
down the springs to the output transducer. There the twisting 
motion is converted back into an electrical signal. Each twist is 
reflected back and forth along the spring several times, weaker 
each time, so each input signal generates many progressively 
fainter output signals—an electromechanical equivalent of sound 
reverberation in a concert hall. There have to be two springs, 
slightly different, to make up for the fact that each has a natural 
vibration rate at which certain motions would cancel themselves 
out completely. 


The reverb output signal can be added onto the original music 
signal and run through the set’s main amplifiers and speakers, 
or, as in Motorola consoles, it can be fed to a separate amplifier 
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The month in science continued 
and speaker. There’s also a control knob so you can cut the whole 
thing out if you dont like it. 


What makes iron rust? Corrosion of iron costs the U.S. $7 billion 
every year ($80 million of that just to replace auto mufflers), But 
nobody is quite sure why it happens. Now a new theory from 
two Westinghouse researchers may lead to more rust-resistant 
iron and cut that fantastic loss. 


Many ordinary metals (copper, aluminum) react with oxygen 
from the air to form oxides. But their oxides are tough, thin films 
that protect the metal underneath. Iron doesn't react that way. 
Its oxide grows until the whole piece crumbles into red dust. 


Everybody knows that moisture is the culprit. In dry air, iron 

can form a thin protective coat of rust, like copper and aluminum. 
A notable example is the iron 
Pillar of Delhi, which has 
stood in India’s dry climate 
for 1,600 years barely touched 
by corrosion. 


The difference between harm- 
less dry rusting and destruc- 
tive damp rusting is dra- 
matically shown by these 
photographs, which Dr. Earl 
A. Gulbransen and T. P. Co- 
pan made with an electron 
microscope. Dry rusting (top 
picture) produces very tiny 
' separate whiskers of oxide 
| | crystals, each sprouting from 
| § a single spot on the met- 
| al—like the stem of a plant. 
The whiskers average only 
000,001 inch in diameter and 
.000,03 inch in height. When 
dampness is present (bottom 
picture), the oxide crystals 
are entirely different: blade- 
shaped, and 10 times bigger 
than the dry whiskers. More 
чиратын many blade crystals sprout from each spot on the 
metal. 


The scientists blame the change in crystal growth on water's 
hydrogen atoms. The hydrogen penetrates into the iron metal, 
enlarging the spots from which the oxide crystals grow and 
spreading the reaction throughout the surface of the iron. Their 
cure: prepare alloys that prevent hydrogen from boring in and 
stop the oxide spots from growing. 


Tranquilizer + Alcohol = Don't Drive. If you're one of the many 
people who keep calm with meprobamate pills (Miltown, Equa- 
nil), better not drink at all before driving. Indiana researchers 
found that even a little alcohol—much less than could get any- 
body into trouble with the cops Drunkometer—made mepro- 
bamate users too tipsy to drive safely. 
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The finest toy ever invented — and world-famous 
for over 50 years! Erector sets contain all-steel 
parts to make, literally, up to thousands of dif- 
ferent models, many with exciting electric motor 
action. Builds latest missiles and jet aircraft, plus 
bridges, hoists, merry-go-rounds, ferris wheels 
and giant robots that walk step-by-step. Makes 
models 5 feet high! Teaches youngsters engineer- 
ing principles and methods. Fun and instructive! 
See your Gilbert dealer today! 
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The А. C. Gilbert Company 
Dept. PS, New Haven 6, Conn. 


| 

| 

| Please send new 1960-61 Gilbert 
| Science Set catalog. 
| 
i 
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PS Puzzlers By Joan Steen 


FEO posers for ғ promem solvers... Answers on page 229 


How Would You Split Stock for Fair Shares? 


T WAS Christmas and Grandpa de- 

cided to be particularly generous. He 
had 17 shares of gilt-edged securities 
and he thought he would split them 
among his three eldest grandchildren. 
Harry, the eldest, was to get half. Tom, 
second in line, was to get one-third, and 
the number three grandson, David, one- 
ninth. The younger boys complained: 


HAVEN'T asked you to solve a 

murder in a long time. Here's a 
case where you not only have to use 
logic to find the killer, but also pin 
down five others: the victim, the wit- 
ness, the policeman, the judge, and 
the hangman. Here are the facts. 

The victim died instantly of a gun- 
shot wound inflicted at close range. 
The witness did not see the crime, but 
swore he heard an argument that was 
followed by a shot. After a lengthy 


trial the murderer was convicted, sen- 
tenced to death, and hanged. Now the 
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That way Harry was sure to claim nine 
shares—more than half. But Grandpa 
stuck by his fractions. 

In their dilemma the boys turned to 
their father, who’d already been the re- 
cipient of Grandpa’s generosity. “It’s 
easy,” he said. “I can think of a way 
to divide the 17 shares and satisfy all 
of you.” Can you? 


six men involved are named Forbes, 
Graham, Clayton, Holgate, McFee, 
and Warren. And you know this: 

1. McFee had not known the vic- 
tim or the murderer. 

2. In court the judge asked Clayton 
to give his account of the shooting. 

3. Warren was the last person to 
see Forbes alive. 

4. The policeman testified that he 
picked up Graham near the place 
where the body was found. 

5. Holgate and Warren never saw 
each other. Hint: Find the victim first. 


N THE annals of Puzzledom, this is 

known as “Early Sam Loyd"—one of 
the first brain-twisters originated by that 
famous puzzle maker. 

Three neighbors shared a small park, 
as shown in the diagram. The owner of 
the large house, complaining that his 
neighbor’s chickens annoyed him, built 
an enclosed pathway from his door to 
the gate at the bottom of the picture. 
Then the man on the right built a path 
to the gate at left; the man on the left, 
to the gate on the right. No paths 
crossed. How did they manage it? 


DY REFERENCE. with your left hand on the facing magazine page, pull gently away with your right hand. File carefully for reference on how to do 101 jobs around your home. 


THE BERNZ - 0 - MATIC 


PROPANE TORCH COMES IN 
ATTRACTIVE, CONVENIENT KITS 
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= ТХ-888 . . . Kit includes torch with pencil flame 
ТХ-25 ... Torch and all the wanted acces- torch with pencil burner burner unit and dis- 
sories for hundreds of jobs around the unit and cylinder, utility posable, replaceable 
home and shop are contained in a handy burner head, flame spread- Bernz-O-Matic propane | 


enameled-metal carrying kit. er and soldering tip. 


TX-10 see Kit contains 


fuel cylinder. 


“HAPPIEST WAY TO OUTDOOR LIVING’’— Other fine products of the Otto Bernz Co., Inc. 
that run on quick, clean, safe Bernz-O-Matic Propane Gas Cylinders: 


TX-1700 BERNZ-O-MATIC 
INDOOR-OUTDOOR 
CERAMIC GRILL 

Cooks steaks and chops 
in 5-6 minutes with a 
‘Better than charcoal" 
flavor — without messy 
charcoal—on porch, patio, 
kitchen or indoor fire- 
place all year ‘round. 
Beautifully styled in dull 
black with brass finish. 


TX-850 BERNZ-O-MATIC 
COOK STOVES 

The simplest-to-operate 
and easiest-to-carry cook 
stoves made. Both double 
and single burner models 
(TX-550) when closed, 
make their own conven- 
ient, lightweight carrying 
case with all parts inside. 
Just open, turn a valve 
and light for instant heat 
with absolute safety. Cof- 
fee in minutes. Cooks 
large meals fast. 


TX-750 


DUAL BEAM 
LANTERN 
The most 
modern, com- 
pletely porta- 
Die lantern on 
the market. 


жо both forward 

and down. 
Built-in light reflector. For con- 
venience, safety and lighting 
excellence it has no equal at 
home or in the great outdoors. 


OTTO BERNZ CO., INC., ROCHESTER, N. Y. 
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BERNZ-O-MATIC 


What you should know about 
Bernz-O-Matic torches 


"HE world famous BERNZ-O-MATIC 
f torches make big soldering jobs so 
simple and safe that it’s easy to over- 
look their many other uses. If you do, 
you’re missing a good bet. For with 
savvy and a few accessories, a BERNZ- 
O-MATIC torch can be a whole kit full 
of tools for hundreds of household 
and hobby projects. 
Genie in a bottle. The savvy starts 
when you understand how an inex- 
pensive but finely-made burner unit, 
teamed up with a fuel cylinder smaller 
than a quart milk bottle, can give you 
up to 15 hours of blue-hot flame that's 
as easy to work with as a paint roller. 
The *genie in a bottle" is propane 
gas. Under pressure, propane is a 
liquid; therefore a great amount can 
be stored in a small container. When 
it is released as a gas it expands over 
400 times its size, in volume. Flowing 
through an opened BERNZ-O-MATIC 
burner unit, this gas is blended with 
just the right amount of air for an 
intense, smokeless flame. 
The BERNZ-O-MATIC torch is fast 
and easy to operate. It is Underwriter 


torch stand for ! 
workshop or lab use * 
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Laboratories approved and so safe it 
сап be shipped through *he mail. It 
lights instantly at the flick of a match, 
and the precision BERNZ-O-MATIC 
valve provides fine and dependable 
flame control. 


The cylinder. Here, BERNZ-O-MATIC 
engineering gives you big dividends. 
The tough but conveniently-light 
cylinder has a self-sealing valve that 
pops shut when you thread off any 
one of three burner units to replace 
it with another. This means no lcss 
of fuel when you interchange the 
cylinder among various BERNZ 
produets. i 

Despite these features, BERNZ-O- 
MATIC cylinders are so inexpensive 
you can disi.rd them when the pro- 
pane runs out, and be back in business 
with a fully-charged new cylinder, 
avallable at hardware stores every- 
where. 


Burner units. BERNZ-O-MATIC’s inter- 
changeable burner units are made of 
lifetime brass. Two of them—the 
utility type, which delivers a “blow- 


AS flame spreader 


soldering tips 


cutting tip 
ےا‎ i 
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pencil burner 


torch stand 
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torch" flame for heavy work, and а 
pencil type, used for pin-pointing 
heat on finer work—have identical 
valve bodies and burner tubes. This 
lets you convert the torch, simply by 
interchang?^ng burner heads and ori- 
fice bodies. А third burner unit, the 
push-button type, offers the conven- 
ience of any size flame, simply by 
varying thumb pressure on its control 
valve. 

For the artisan or hobbiest who 
goes for very small work, BERNZ-O- 
MATIC makes a Bantam Torch with a 
cylinder half the size of the regular 
Master Torch type, and a burner 
especially suited for such projects. 


Accessories. A flame spreader that 
attaches to a utility burner head pro- 
.ides a wide flame for such work as 
burning off paint, antiquing furni- 
ture and laying asphalt tile. Either 
a large or a small solder mg tip acces- 
sory, fitted with a pencil type burner 
head, gives you a constantly-heated 
iron that you can use anywhere —no 
need for electric power or a trouble- 
some extension cord. А cutting tip, 
avallable for the same head, makes 
a breeze of cutting tile, wood-burning, 
and removing putty from window 
sash for re-glazing. 


Handiest tool - 
you've ever 
owned! 


No workshop is complete without a 
safe Вевм7-О-МаАТтІС Propane Torch! 
You'll reach for it constantly . . . it 
makes otherwise difficult or impossi- 
ble jobs a snap to do quickly and 
easily. As easy to light as a cigarette, 
your BERNZ-O-MarTiCc Torch delivers 
a blue-hot flame that's instantly ready 
to help you install asphalt tile, thaw. 
frozen. pipes, remove old paint, solder 
tools, toys, copper tubing— practically _ 
anything. | 


Your Bernz-O-Matic Torch is clean 
and safe. There’s no filling, no spill- 
ing, no pumping, no priming! The 
UL-tested burner head simply screws 
onto the safe, disposable cylinder. 
Open the valve, light, and you're 
ready for action. And every job — big 
or small—costs only pennies. А BERNZ- _ 
O-Matic fuel cylinder lasts up to 15 
hours with a pencil type flame. In- . 
expensive replacement cylinders аге — 
available at any hardware store. 


Bernz-O-Matic torch units start ав cate 
‚ come ina number д; Ei ой Y 
kits with a different. selection. аб, 


low as $6.95. 


quality. 


Your hardware dealer will be glad T IR x 
demonstrate the BERNz-O-MaTic  — 
torch —the most do-everything tool in 


your workshop. 
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Soldering 
facts 


What solder is. АП solders fall into 
two classes —soft and hard. Soft sol- 
ders (blends of tin and lead), melt at 
low temperatures, making them easy 
to handle. Conveniently, too, they 
adhere to a number of common 
metals, including copper, brass, tin 
and steel. 

Нага solders are alloys of such 
metals as copper, lead, tin, bismuth, 
gold and silver. They melt at com- 
paratively high temperatures and are 
tricky to work with if their melting 
points approach that of thin metal 
stock, or where working temperatures 
cause heavy oxidation, as in the case 
of aluminum. On the other hand, they 
produce very strong joints. 


What makes solder stick. A chemi- 
cal action. At a relatively low temper- 
ature, the solder dissolves the surface 
metal on the parts being bonded, and 
blends with it. T'his blending can't 
take place unless. both surfaces are 
completely free from corrosion, rust, 
grease, paint, or апу other coating. 


Why you must use flux. The mo- 


ment heat 18 applied to the work area; 
a new oxide starts to form. This would 
prevent the chemical action of solder, 
unless there was a way to float it off. 
That's what flux does. Use acid type 
flux for heavy soft soldering jobs, and 
resin type for all. electrical connec- 
tions. Manufacturers of hard solders 
offer complimentary fluxes for their 
products. 


heat fitting ' apply flux 


Soldering with 


Sweating copper pipe fittings. Sweat- 
ing copper pipe and tubing with a 
BERNZ-O-MaTIC torch is а simple 
operation. Now you can install or 
repair water lines, automatic washers 
and dryers, automatic hot water 
heaters, etc. 

First wire-brush or sandpaper both 
the pipe end and the inside of the 
fitting thoroughly. Next, apply flux 
to these areas. Then insert the pipe 
in the fitting. Direct the flame on the 
fitting near the joint until the meta! 
becomes hot enough to melt solder at 
contact. Apply solder to the joint 
and continue heating until it flows 
smoothly around the joint and fills 
it completely. Finally, serub off all 
flux residue. 


Sheet-metal work. Whether you're 
applying a patch to a gutter, or mak- 
ing a copper planter, it's important 
to remember that solder, itself, is not 
a strong material. You can’t make a 
good joint simply by bringing two 
metal edges together and running a 
ribbon of solder over the seam. In- 
stead, use either a lap joint, or, where 
an assembly will be subjected to stress 
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lap joint 


lap joint 


lock joint ^ soe. 


wire joints 


Bernz-O-Matic torches 


or vibration, a lock joint made by 
folding back the edges of the stock 
and interlocking the two “U” sections. 
With lap joints, spread flux over the 
metal areas to be mated, and coat 
them with solder. Then lap the parts 
and run either a soldering tip or the 
direct flame of a burner over the top 
of the joint to fuse the coatings. To 
solder lock joints, clean the contact- 
ing surfaces before folding and apply 
flux. Then, with the parts interlocked, 
flow solder in, just as you would to 
sweat a pipe joint. 


Handling rod and wire. Rod assem- 
blies are used extensively for decor- 
ative lamps, brackets, room dividers 
and other house furnishings. Wire 
sculpture, too, is very popular, today. 
A BERNZ-O-MATIC torch is a natural 
for both crafts. 

When bonding the ends of rod and 
heavy wire, use lap joints made by 
filing halfway through each end sec- 
tion. Apply solder to the resulting flat 
areas, place these “tinned” surfaces 
together, and sweat them with the 
flame. Where rods cross, notch both at 
the point of intersection and, again, 


sweat solder the resulting lap joint. 
Or, if considerable strength is needed, 
give each rod or wire a half turn 
around the other and flow solder into 
the connection. 

Where splices in copper, brass or 
steel won't be subjected to any great 
strain, soft solder is fine. But for 
really firm bonds, use hard solders. 
Here a BERNZ Master Torch will let 
you handle steel rod of up to quarter 
inch diameter. With a Push Button 
Torch you сап go as high as half inch. 


Electrical connections. Remove all 
traces of insulation and oxidation for 
a good electrical and physical connec- 
tion. To splice wires, wind the ends 


Using 
soldering tips 


Tinning. No soldering iron will work 
unless the faces, or “flats,” of the tip 
are covered with a thin coating of 
solder. This "tinning" keeps oxide 
from forming on the hot copper, where 
it would prevent the transfer of heat 
to parts being soldered. 

To tin a new BERNZ-O-MATIC sol- 
dering tip, file or sandpaper each flat 
until the copper shines. Next, attach 
the tip to the torch and heat it until 
the copper just begins to darken. Then 
rub either a bit of solder covered with 
flux, or flux-core solder, lightly but 
thoroughly over each flat. Wipe off 
the excess with a cloth pad. 


Flame adjustment. Use a small 
flame at all times. A large flame is 
unnecessary, wastes fuel, hastens the 
need for re-tinning, and shortens the 
life of the tip. 


Warm-up. After lighting the torch, 
wait until the soldering tip hisses at 
contact with flux before using it. This 
takes about 30 seconds. 


Applying flux to the work. Usea 


bit of wood or an old bristle brush to 
dab flux directly on the part to be — 


soldered. Never dip a soldering tip in 
a container of flux. This not only 
leaves a damaging residue on the cop- 
per, but breaks down the flux in the 
can. 


Using the soldering tip. Don't try 
to heat the metal parts with just the 


point. Always press one of the flat 


surfaces of the tip firmly against the 
work. 


( Electrical connections continued) 


together and bend the tips back. 
Then, holding resin-core wire solder 
against one side of the joint, apply 
heat to the other until the solder 
melts and binds the whole connection. 

Terminals for soldered connections 
usually have a hole, or “eye.” Bend a 
hook in the end of the wire, place it 
through the eye, and solder. 

A pencil flame is good for large 
electrical connections. For jobs in 
crowded quarters, a small soldering 
tip is the right tool. Work surely and 
fast. Prolonged heat will break down 
the flux, weaken wire, and possibly 
damage nearby electrical components. 


Leading 


Stopping gutter leaks. When a joint 
in a copper or galvanized steel gutter 
leaks, “leading” is the best and easiest 
fix-it. By definition, this means cover- 
ing, filling, or framing metal with 
lead or solder. In other words, you 
don't re-solder the joint; you simply 
flow a waterproof patch of solder over 
the section that leaks. 

Start by wire-brushing or sanding 
all around the area until the metal is 
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shiny bright. With galvanized steel 
vou must not only remove every trace 
of paint and rust, but rough up the 
zine coating until you’ve bared the 
steel beneath. 

Next, cover the cleaned surface 
with acid flux, and place the end of a 
piece of bar solder against the joint, 
well back from the section that’s 


opened up. Apply the brush flame of 
a BERNZ-O-MATIC utility burner to 
the joint, just ahead of the solder. 
Wait until the heat of the metal has 
melted a fair amount of solder; then 
move both flame and solder along the 
seam, slowly enough to leave a con- 
tinuous, joint-spanning patch. Finally, 
scrub off the flux residue. 


Choosing the right soldering and brazing alloys 


Stainless steel 


TYPE OF SOLDER 
ALLOY solder and flux | 


OR 


Solder flows 
freely on 
contact with 
heated metal 


APPLY SOLDER OR 
ALLOY WHEN: 


For metals below 

use solcers or alloys 

marked ''X" at right 
ALUMINUM 


For strength in joining 
sheets, sections, etc. 


CHROME PLATE 


For trim, when on steel, 
brass, copper or nickel | 
alloys. (Not on die castings.) 


COPPER OR BRONZE 

For electrical equipment, 
or fittings, tubing, 
utensils, etc. 


GALVANIZED IRON OR STEEL 


For cans, buckets, tanks 
eaves-troughs, etc. 


SILVER AND SILVER PLATE 
For jewelry, flatware, etc. 


STAINLESS STEEL 


For appliances, kitchen 
equipment, or wherever 
strength is needed 


STEEL 


For utensils, pipes, sheets, 
tool steels, motors, etc. 


UNLIKE METALS 
Such as steel to brass 


General-purpose | 
acid core solder 


Solder flows 
freely on 
contact with 
heated metal 


Aluminum 
brazing alloy 
and flux 


All-purpose 
resin core 
electrical solder 


Silver solder 
and flux 


Flux becomes 
a thin, clear 
liquid and 
forms dull red 


Solder flows 
freely on 
contact with 
heated metal 


Flux becomes 
a Clear liquid 


Unlike metals with X's in the same vertical column can be joined. For 
example: Copper and galvanized iron, with general-purpose solder. 


conduit 


water pipe 


Metal bending 


Bending conduit. Whether you're 
making a 90-degree elbow in thin-wall 
conduit for electrical work, or using 
this handy material for a youngster's 
jungle gym or motor-kart chassis, 
pre-heating the metal makes con- 
trolled bending easy. 

First, drill a hole, the same diam- 
eter as the conduit, in a block of wood. 
Then saw along the centerline, to 
divide the block into two vise pads. 
Place these pads in a metal vise, with 
the conduit between them. Next slide 
a length of BX cable through the con- 
duit to prevent kinking. 

Apply the flame of a BERNZ-O- 
MATIC utility burner to the section to 
be bent. Move it slowly back and forth 
for several minutes, distributing uni- 
form heat. Then slide a piece of heavy 
water pipe over the free end of the 
conduit, and lever it to form the bend. 
Quench the heated section in water 
and withdraw the BX cable. 


Forming ornamental iron work. Mak- 
ing a heavy-duty bracket for an out- 
door lamp, or shaping porch railings? 
Here again, heating takes the place 
of brawn. Clamp the bar stock in your 


vise, with a wood block on either side 
to prevent heat carry-off. Then pour 
on the flame of a utility burner until 
the section to be bent turns a dull red. 
Coax it into the desired curve with 
levering or hammer blows. 


Loosening 
stubborn parts 


Parting threaded pipe joints. When 
pipe or chain wrenches won't do the 
job alone, the flame of а BERNZ-O- 
MATIC toreh is your best ally. The 
trick is to expand the fitting with heat 
and, at the same time, prevent the 
pipe from expanding. Soak a large 
rag in cold water and wrap it around 
the pipe. Then direct a high flame at 
the fitting. When the latter is thor- 
oughly heated, go back to work with 
the wrenches. 


Freeing bolts and nuts. Direct the 
flame at the sides of the nut. A minute 
or so of this persuasive treatment is 
all that's usually needed to put the 
wrench back in business. 


Backing out screws. When a slot in 
a machine- or drive-screw head is so 
badly damaged it offers no bearing 
area for a screwdriver, try this old 
jewelers’ trick: scrape the head until 
it's shiny bright. Then bend an offset 
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in a bit of brass rod. Solder the result- 
ing lever to the screw head with a 
BERNZ-O-MATIC soldering tip, and 
crank the screw out. 


Removing putty 
and paint | 


Preparing for re-glazing. Chipping 
out old putty with a knife is slow 
work, and may result in damage to 
the sash. Instead, remove putty the 
easy, safe way. Adjust a BERNZ-O- 
MATIC pencil type burner for the low- 
est possible flame and move it slowly 
along the putty, following up with a 
sharp scraper to work the old putty 
out as it becomes pliant. Better, if 
you have a cutting tip accessory, use 
this for simultaneous heating and 
scraping. Either way, keep the torch 
moving to avoid scorching the wood. 
When the old putty has been removed, 
apply a coat of linseed oil or an out- 
side primer. This fills the pores of the 
dried-out wood and makes for a good 
new putty bond. 


Burning off paint. This is the profes- 
sional way to bare wood for repaint- 
ing, when older coats have blistered, 
peeled, or alligatored. First, find 
where the loose paint starts by prying 
with a knife. Then go to work with a 
flame spreader accessory on a utility 
type burner, and a scraper with a 
long blade. 

Work from right to left, if you’re 
right-handed, aiming the flame just 
ahead of the scraper. Always keep it 
moving and hold it at an oblique angle 
(never at right angles) to the work. 
Check areas you’ve just worked over 


for any sign of smouldering, and 
never burn off paint on windy days. 


Asphalt tile 


Laying asphalt floor tile. First, make 
a scale floor plan, to see how the tiles 
can be laid out in the most uniform 
way, and with a minimum of cutting. 
Apply asphalt cement to one section 
at a time, using a notched trowel 
spreader. Wait until the adhesive is 
tacky—20 to 30 minutes. 

Heat the undersurface of each tile 
with the flame of a utility burner be- 
fore positioning it. When it becomes 
slightly pliant, lay it carefully in place 
( don't slide it around). While it's still 
warm, press it firmly down to conform 
to the contour of the floor. 

Do each floor section the same way, 
working from the middle of the room 
out to the walls. 


Cutting tile. When you must eut as- 
phalt tile to fit a final row against a 
wall, apply a border, or work around 
pipes or other obstructions (preheat- 
ing is a must) to avoid cracking the 
brittle material. One cutting method 
is to run the torch over the back of 
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lay tile 
from center 
outward 


each tile and, when it's sufficiently 
pliant, trim it with tin snips. А some- 
what better way is to scribe the sur- 
face with a linoleum knife, then heat 
the back and crack along the scribe 
line by bending the excess downward. 
This way the edge isn't compacted, as 
it is with tin snips. 

Still better, use a BERNZ-O-MATIC 
tile-cutting accessory, attached to a 
pencil type burner. With the flame ad- 
justed low, and the knife edge heated, 
run the blade slowly along a straight 
edge laid on the cut line. 


Replacing a damaged tile. Cut 
around the edges of the cracked tile 
with a linoleum knife, to the level of 
the sub-floor. Then play the flame of 
the torch around the tile square to 
soften the adhesive. Remove the tile, 
either by driving a sharp-pointed pick 
into its center and prying, or with the 
suction of a rubber force cup, or 
“nlumber’s helper.” Re-heat the ad- 
hesive until it becomes tacky, warm 
the undersurface of the new tile, and 
press it firmly in place. 


Leveling tile. Buckled and lifted tile 
are easy to re-level. Just heat the top 
surface gently and force the high 
spots down. 


Crafts 


Plywood sculpturing. For attractive 
plaques with pictures or designs pyro- 
etched into their surfaces, you need 
no more than a piece of plywood, the 
desired wood finish, and a BERNZ-O- 
MATIC torch with a soldering- or cut- 
ting-tip accessory. Cut the plywood to 
shape and trace the drawing or pat- 
tern on its surface. Then, using the 
tip like a lead pencil point, follow 
along the lines. Finish the surface 
with shellac or varnish. 


Antiquing furniture. Where neces- 
sary, remove paint, stain, varnish, 
wax or other finishes. Sand the wood 
smooth. With torch adjusted low, move 
the flame slowly over all surfaces, 
going with the grain—not across it. 
To darken knots, direct a pencil flame 
at them. Or move it in small circles to 
simulate knots. Create the effect of 
wear along edges by whittling irregu- 
lar Vees and scorching them. Finally, 
give all surfaces a wash coat (half 
alcohol) and then a full-strength coat 
of clear shellac. 


burn in direction 
of grain 
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Burning 


Kindling fires and lighting charcoal. 
The intense flame of a BERNZ-O- 
MATIC torch makes fire-starting easy. 
Use it to kindle hearth fires, and to 
get quick action with wet and unco- 
operative leaf and brush piles. 


Branding tools. A soldering tip or 
cutting accessory makes a handy 
branding pencil. Use it to burn your 
initials on garden tools, toys and 
other wood items, for future identi- 
fication. 


Getting rid of insect pests. Taped to 
a rake handle or a long pole, a BERNZ- 
О-МАТІС torch with a flame spreader 
attachment destroys wasp, hornet 
and tent caterpillar nests in short 
order. Directed at ant hills, it puts an 
abrupt halt to this lawn nuisance. 


Thawing 


Thawing frozen pipes. Open the fau- 


cet that doesn’t deliver water. Start- 
ing there, work back slowly along the 
line with the flame of a utility burner, 
until a free flow of water is restored. 
Never begin at some intermediate 
point, or you may burst the pipe. Also 
avoid turning the flame directly on 
soldered joints and, where nearby 
studs, house sheathing or wallboard 
might be scorched, hold a piece of 
sheet metal or asbestos board behind 
the pipe, to act as a shield. 


Freeing car locks. First try using a 
torch-heated key to thaw the lock. If 
a number of attempts fail, hold the 
lock cover open with a screwdriver 
while you direct a small pencil flame 
at the slot. After a few seconds, try 
the key again. 


Removing ice from masonry steps. 
Rock salt is tough on concrete and 
brickwork. Your BERNZ-O-MATIC 
torch is not. Run the flame over the 
ice until it loses its grip. Then sweep 
(don't chop) it off. 


Other Household Uses for Bernz-O-Matic Torches 


Kitchen 


Singeing fowl and game 
Browning and crisping 
fat with steaks and chops 
Browning meringue on 
Alaskas, pies, etc. 
Soldering counter 

top moldings 


parts 


Outdoors 


Basement 

soldering connectors 
in junction boxes 
Repairing plumbing 
Patching furnace ducts 


Workshop 

Repairing tools 
Repairing toys and bikes 
Soldering electrical 


Making jewelry 
Glass working 


Tinning roofs 


Soldering boxes 
to conduit 


Burning weeds 
Disinfecting trash pails 


Garage 

Loosening mufflers 
and tail pipes 
Loosening springs 
Soldering connections 
in ignition systems 
Soldering battery 
cables 

soldering radiators 
Loosening wheel 
lug nuts 

Drying spark plugs 
Heating water lines 
Leading fenders 


PS Puzzlers 


S gy Do tech students dig puzzles? 
Answer: Apparently yes. We came across 
a fine example in an engineering-school maga- 


zine recently: 


Resting on a marble pedestal in the middle 
of a terrace is a glass jar. A plumb bob is at- 
tached to a thread which is suspended from = 
a cork in the jar. Now, with a minimum of ™ fi 
props, can you separate plumb bob from thread 


without touching jar or cork? 
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Puzzle of the month 


NE of the oldest puzzles in the 
world is the “Josephus problem.” 
We leave it to you to decide if it has 
survived because it has to do with 
survival: There are so many people 
aboard a sinking ship—and only one 
small boat. So many heirs to a for- 
tune—and only one allowed to claim 
it. So many prisoners taken in war— 
and only a handful to be spared. 
In every case the clever man of the 
group arranges everyone in a circle, 


Answer to last month's P-O-T-M. Find 
the number and placement of a group of 
boys who live on the top two floors of a 
dormitory (eight rooms per floor), under 
conditions that every room must be occu- 
pied; there are twice as many on the top 
floor as on the second; there are always 11 
on a side; and after 9 boys have missed 
the bus home, the remaining group can 
still arrange themselves satisfactorily. 

Find minimum and maximum figures 
by looking at the floors in slices: 


The end slices have to have 11 each, and 
since there must be at least one boy in the 
remaining four rooms, the minimum is 26. 

Now look at the front face. That too 
must total 11. Now fill the corners with 


ah ЦЫ 
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and they agree that after starting at 
a fixed point every nth person will be 
eliminated, going round and round 
again until only the chosen few (or 
one) are left. The clever man of 
course arranges himself in the ideal 
position. 

In one version we have Josephus 
in a cave with 40 other Jews at the 
time of Roman persecution. Rather 
than face a worse fate, they decide on 
suicide. But Josephus and a friend 
would rather take their chances on 
survival. So Josephus proposes his 
circle to determine the order of deaths. 
Every third person is to be eliminated. 
Now, where (numerically) did Jose- 
phus put himself and his friend? Can 
you figure out a general rule for such 
a problem? (Answer next month.) 


just one boy each—then that leaves a 
maximum of 7 for the middle two rooms. 
Same for the back face. So we get a maxi- 
mum of 11 + 11 +7 +7 = 36. 

But the top floor has twice as many boys 
as the second floor, which means the total 
must be divisible by 3. And 36 is the only 
multiple of 3 big enough so that when 9 is 
subtracted from it we still remain within 
the lower limit possible. So 36 must be the 
original total, 27 the second. 

The 27 must be arranged 18 on the top 
floor, 9 below. On the lower floor, that 
means a boy in every room except one, 
which has two boys. Intuition suggests we 
put the two in the middle: 

121 -—« second floor 913 
1 1 2 1 
Lig top floor »—-— З 1 4 

Now the 36 that we started with must be 
arranged 12 and 24. Considerations of 
symmetry lead to: 

121 <k second floor 151 
2 2 5 5 
121 top floor »— 151 
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TRAINED MEN NEEDED!) 


IN INDUSTRY — ARMED FORCES 


BIG PAY!—GOOD FUTURE! 
Г] DIESEL Г] ELECTRONICS 


[] AUTO [.] AUTOMATION 


NEVER BEFORE has the opportunity been so good 
for the properly trained mechanic and techni- 
cian to step into BIG PAY POSITIONS with 
rapid advancement and future security virtually 
assured. 

YOUR SUCCESS depends on the quality of train- 
ing you receive..,and the reputation of the 
school you attend. 

YOUR GUARANTEE we are giving the best in 
mechanical and technical training is proved by 
the fact... High pay jobs in Industry, and rat- 


ings in the Armed Forces now waiting for our 


graduates. 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, 
plus free nation-wide placement service for 
graduates. 

Check subject above in which you are interested and mail for | 


| FREE BOOKLET 
yi late 
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ELECTRONICS. 
ew Technical Schools, As | 
ON! Veteran Approved | 

AUTOMATI 1626 $. Grand, Rm. 50, St. Louis 4, Mo. 
Name Age 
Street 
Town 
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ALLG BOOKLET My 
BAILEY Aga 


SAVE UPTO Û 


You Can Make a BIG LINE 


of Concrete Products 
on a SMALL INVESTMENT 


Brick . . . patio stones... screen block... flag- 
stones, slump brick and many other items can be 
made on the low-cost, easy-to-operate Gardencrete 
Machine. $1.00 worth of material can be turned 
into $5.00 to $8.00 worth of products to build 
patios, planters, walks, barbecues, walls, ter- 
races, etc, А cash-and-carry business with 
large, waiting market. Every home can use 
Gardencrete. 


As Little as $810.10 Cash 


Can procure you a Gardencrete Machine, with 
up to three years to pay the balance, Easy to 
set up in shed or garage. Gives opportunity to 

ww turn idle hours into profit 
Sand build a spare-time ac- 
tivity into a full time enter- 
07 ШЕНИН prise. Full information in 
à mS 4-color brochure — free. 
Write today, 


| COLORCRETE INDUSTRIES, INC. 
D |! $9 705 Ottawa * Holland, Mich. 


GARDENCRETE 


BARBELLS 


140-Pouud, CHROME DELU XE Bar- 
bell- -Dumbbell set only $19.80. 


"m 


i 


1 0 0 This 1s our feature set and is the finest ever 
AE with cdistable wêl ht is the BEST 
adjustable weig s e 
POUND way to keep fit; the ONLY ay to develop 
SET great strength and a perfect body. As the old- 
est and best equipped barbell company, BUR 
$ 80 gives value and prices no one can equal. 
12. SEND FOR FREE CATALOG. 
Extra ‘nis BUR BARBELL СО. 


12c Pound Lyndhurst 5. New Jersey 


PAY BIG! SEND FOR FREE, 
TRATED CATALOG NOW! 
making substantial incomes. Start and run your 
own business quickly. Меп, women of all ages, 
learn easily. Course covers Sales, Property 
Management, Appraising, Loans, Mortgages, and 
related subjects. STUDY AT HOME or in class- | 


ILLUS- 


BIG, 
Graduates report 


rooms in leading cities. Diploma awarded. Write ' 
obligation, 

Approved for World War II and Korean Veterans 
WEAVER SCHOOL OF REAL ESTATE (Est. 10936) 


Kansas City, 


TODAY for free book! No 


20205 Grand Ave. Mo. 


...for a wonderful pastime or 
excellent earnings. Master саг. "REN 
tooning at home in a few short 7“ : 
weeks without waste of time or ~ "E 
effort through the Famous System of ain 
Training. Send for Big, Illustrated FREE Catalog! 


CONTINENTAL SCHOOLS, INC., Dept. B-12 
4201 South Broadway, Los Angeles 37, California 


Millions 


have Stop being SKINNY like 1 wa. 
E Quickly GAIN 25 LBS. of 
YOU! HANDSOME, POWER- ~ PACKED MUSCLES like 1 did P İ 


au 5 FREE before $1 price goes back 


1. How to GAIN MIGHTY ARMS 

2. How to GAIN A BIG CHEST 

FREE Photo Book арте Бо rà 
5. How to GAIN А GRIP OF STEEL 

of Strong Men Send 10g for postage for all 6 items 


Jowett Institute, Dept. PS-012, 220 Fifth Avenue, N.Y. 1, N.Y. 
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FAMILY ENJOY THE R 


make from $3 to 
with the FOLEY 


Ask yourself these three questions: 1. Do 
I really want to get ahead faster ?2. How 
can I do it? 3. Am I willing to use my 
spare time? If you answer “Yes” to ques- 
tions 1 and 3—then we have a positive 
answer for you on No. 2. Men make 
from $3 to $6 an hour sharpening hand, 
band and circular saws with Foley Saw 
Filers. No experience needed, to turn out 
sharp, smooth-cutting saws with this 
automatic machine. Start in spare time 
—no canvassing. 
HERE’S THE WAY TO START 


Read “Money Making Facts"—shows 
you how others have added hundreds or 
thousands of dollars to their incomes in 
this steady, repeat, CASH business. Start 
your own business in your basement or 
garage, no overhead, smail investment. 
With Time Payment Plan the Foley can 
more than pay for itself out of profits. 
Send for “Money Making Facts" —mail 
coupon now. No salesman will call. 


EAL THRILL OF PHOTOGRAPHY 


be 


©з} tonight. aa oe 


of space in your bathroom, basement or closet becomes 
a fully equipped, modern home darkroom! 


The world famous Beseler 23C Enlarger is the “heart” of the Dream 
Darkroom Outfit. It's so versatile and precisely engineered that you can 
make enlargements as big as you want them—even mural size—in black 
and white or full, brilliant. colors from 8mm up to 214 x Зуд size nega- 
tives. Beseler 23C is the very same enlarger used in thousands of small 
studios and advanced amateur darkrooms. Yet, it works so simply that 
you'll produce big, beautiful prints the first time you try it. 

And with this precision enlarger you receive everything else you need 
to set up your darkroom—25 pieces of custom matched equipment. 


2" COMPLETE 
` | BESELER HOME 
7 DARKROOM! 


MEE cmo TN M 


— and only 4 feet 


MAKES AN IDEAL LIFETIME GIFT FOR 
THE ENTIRE FAMILY . . . WRITE FOR FREE BOOKLET 


CHARLES BESELER COMPANY 
214 South 18th Street, East Orange, New Jersey 
Please send FREE booklet, "Fun In The Darkroom” 


Name 
Address 
City Zone. — State 
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SAW FILER Г, ; 
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HERE'S PROOF А 
"When Mr. Patrick к 


got his Foley Saw "| made $765 lost 2, 
Filer in March 1946 year filing saws, and 


he made a good and 
wonderful invest- 
ment. He has done 
so well that we 
bought a house and 
paid for it; bought 
a new car, built an 
addition to our 
house. Nicest of all, 
it's all paid for." 

Mrs. Leslie Patrick. 


it sure comes in 
handy. | do this work 


in my spare time." 


—James B. Williams 


"Last year's prof- 
it amounted to 
$3,000. Not so bad 
for a one-man out- 
fit," — Charles С. 
Hough. 


"| have done 4 or 5 
thousand saws in my 
spare time in the 
4V5 years since | got 
the outfit, and they 
are all coming back 
with repeat orders." 


—Len Crego. . 
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ш FOLEY MFG. CO., 1219-O Foley Bldg., Minneapolis 18, Minn. 
j Send me free book "MONEY MAKING FACTS" and Time Payment Plan. 
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Ford Starliner, driven by Karol Miller, races 
across Bonneville Salt Flats. 


Ford Starliner 
sets record of 157.9 m.p.h. 
with Champion spark plugs! 


This is a lot faster than you'd want to drive. But it shows you 93 
the kind of performance Champion spark plugs deliver. s 


This was a standard Ford —the kind you can order from your 
dealer. It used gas you can buy at the pump. And it was sparked 
by the plugs— Champions— most dealers recommend for your car. 

Winners of 9 out of 10 major races use Champion spark plugs. 
Twice as many car manufacturers specify them. New Champions 
will make your car perform better (and save money on gasoline), 
too! Put in a set every 10,000 miles! 


CHAMPION 


APPLY 
BOTH 
HAND AND 
>an FOOT BRAKE 
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A frozen parking-brake cable can some- 
times be freed by applying the parking 
brake with more pressure, in combination 
with the foot brake. This may move the 
cable just enough to unstick it. 


Hints from the Model Garage 
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Corrosion at battery terminals can be 
permanently eliminated by sealing the 
terminals under a coating of plastic rub- 
ber. The rubber can be stripped away 
when the terminals must be removed. 
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[1] CLEAN AND GAP 
SPARK PLUGS WITH 
WIRE GAUGE 
WITH PLUGS REMOVED, 
PULL FAN BELT TO CRANK 
ENGINE UNTIL CONTACT 
POINTS ARE WIDE OPEN 


oe 
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USE FEELER Ш р. 
GAUGE 8—22 
TO САР W TE 
POINTS ELS 


ADJUSTING 
SCREW 


A tune-up without instruments will keep 
your car running well between major 
servicing jobs. Here's how: 1) remove 
plugs, clean and gap them; 2) crank en- 
gine until points are fully open; 3) set 
points to proper gap; 4) hold finger over 
No. 1 spark-plug hole until you feel com- 
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SE l| WITH IGNITION: 
IY f SWITCH ON, 
HOLD 

COIL CABLE 
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pression, then hold coil cable near block 
and rotate engine until spark jumps; 5) 
check timing mark to see if it lines up 
with pointer; 6) adjust distributor by 
turning it slightly, and repeat spark test 
(step 4) until timing mark is under 
pointer when spark occurs. 
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More Hints from 
the Model —— 
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PUT FOOTBALL IN 
DOOR AND INFLATE 


You can push out dents in doors or body 
panels by placing a deflated football or 
basketball between the body metal as 
shown. Pump up the ball and the dent 
wil pop out—sometimes so smoothly 
you'd never know it was there. 
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Do You Have an Auto Hint? 
Send It In and Win a Prize 


HAVE you discovered or devel- 
oped a money-saving short cut for 
making your own auto repairs? Have 
you found an easier way to do a 
difficult job? Got a tip that will 
make driving safer or easier? Or do 
you know someone who has? 

PoPULAR SCIENCE will pay a cash 
prize of $15 for every auto-repair 
hint accepted for publication in 
“Hints from the Model Garage." 

Describe your hint as completely 
as you can in words. Add a pencil 
drawing, or shoot a photo, if you 
feel this will make your idea more 
easily understood. Address your 
entry to Model Garage Editor, 
POPULAR SCIENCE, 355 Lexington 
Ave. New York 17, М. Y. 
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LEDGE AROUND ` Z5 

‚ PRESSURE-CAP 
VALVE SEAT HOLDS 
BACK FLOW, CAUSING 
SOME WASTE THROUGH =: 
OVERFLOW PIPE i 


ie FUNNEL SHOULD ВЕ 4:222. 
or USED IN THIS PIPE Oy 


= A use TOOTHBRUSH Ñ wee 
WITH HOT WATER Son 
AND DETERGENT TO 
CLEAN PRESSURE CAP 


Radiator tips: When pouring antifreeze, 
use a funnel to keep the liquid from 
sloshing around on the cap rim and run- 
ning out of the overflow tube. It’s a good 
idea, too, to clean the pressure cap with 
detergent to keep it working freely. 
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| IT EASIER TO FIND 


ҮҮ E YELLOW PAINT MAKES 
DRAIN COCKS 


су y^ | 


Drain cocks will be easier to find if you 
paint the handles and the area around 
them with bright yellow or white paint. 
When it's time to drain, just shine a 
light in their direction and they'll stand 
out brilliantly. 
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WHY IS THE BIGGEST NEWS in ’61’s new-size 
cars Buick's snappy Special? Styling for one. 
Its got the full-size Buick's Clean Look of 
action — апа Buick room and ride. This on 
a 112" wheelbase—that nips in and out of tight 
spots like a scooter. 


But the really big news in this beauty is its 
oomph! The Special has twice the pow per 
pound of most compacts . actuallv more 
than many full-size sixes and V-8's! The mir- 
acle explained? 


BUICK’S REVOLUTIONARY ALUMINUM V-8. 
This hot 155 HP Fireball V-8 weighs just 318 
pounds for a .487 horsepower to weight ratio 
— highest in the industry! 
Yet for gas savings, it’s 

right up there with the 


Ow per pound 
—and not perhaps! 


compacts. Sports Cars Illustrated magazine has 
already predicted it will be "the most widely 
copied engine in the next 10 years.” 


BUT THERE'S EVEN MORE to the Special’s zip. 
It’s Buick’s new Aluminum Dual-Path Tur- 
bine Drive* (weight: just 100 pounds) ! Made 
just for a new-size car, it’s the liveliest, simplest, 
most compact automatic made. Its “dual path” 
principle is like having two transmissions con- 
tinuously working as a team—one a turbine 
drive for smoothness, the other a direct mechan- 
ical connection for more go and gas savings. 


IN A NUTSHELL, the Special gives you small 
car pleasure without small car penalty. Why 
not take a Special spin today and prove it for 
yourself? Buick Motor Division— General 


Motors Corporation. * Obl ional at extra cost. 


Captain Bullock jerked his head toward Stan Hicks. 
“Since he worked on my car this afternoon, Гое lost 
three speeders—engine skips if I go over 50.” 


Gus Puts a Spark in 


the Holiday Season 


By Martin Bunn 


ee HERE goes a dreamboat," mur- 
mured Stan Hicks as the sleek 
convertible rolled out of the 
Model Garage. 
"The car or girl?” asked Gus Wilson. 
“'The—that convertible, Boss. All it 
needed was plug cleaning and new points, 
but I put in a condenser, too." 
“I know, Stan. It's all here on Betsy's 
bill—except one item." 
“Uh—what’s that, Gus?” 
Gus grinned. “Tender, loving care." 
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Stan reddened. “Matter of fact, Gus, 
there was something not on the bill. I 
reconnected the rear-seat speaker with 
enough wire so it could be taken out of 
the car for our skating party. I’m going, 
too, so it was on the house.” 

“That’s okay. Where will it be?" 

*Burr Pond, from three o'clock till 
after dark. Skating, carol singing, and 
fireside eats. Think I can get away?" 

“Оп a Saturday Christmas Eve? Sure 
think so, Stan. Should be a quiet day." 

But Gus was wrong. Business picked 
up briskly after lunch. Gus had to go out 


on a turnpike call. Stan replaced a bad 
wheel bearing for a salesman racing home 
for the holiday. 


"|^ HE phone rang just as the salesman 
left. With an anxious eye on the clock 
—jt was 2:30— Stan answered. 

"It's Gus," said the receiver. “Need a 
fuel pump for this car, and every place 
Ive tried is either closed or out of that 
model—a WC12. Got one?" 

Stan checked the stockroom, found a 
pump, and trudged sadly back to the 
phone. “Want me to bring it, Boss?" 


. The receiver chuckled. “Way up here 
to the interchange? No, Stan. You’re 
saved—Trooper Jerry Corcoran spotted 
the stalled car. His relief is leaving the 
police barracks in 15 minutes. Get that 
pump there and go to your party.” 

“Sure will, Boss. Yes, sir!" 

Walking on air, Stan entered the big 
granite State Police barracks. He was 
unprepared for the heavy hand that 
whirled him about. 

“You’re Gus Wilson's mechanic, aren't 
you?" demanded a truculent voice. “Вееп 
trying to raise you on the blower for 10 
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minutes! We have an emergency here!” 

“Yes, sir. I know,” faltered Stan. “Got 
the pump right here—”’ 

“Pump? What pump? I’ve got ignition 
trouble. Every car that'll wheel is on the 
road for holiday traffic duty. My own 
won't. Your job—fix it!" 

Belatedly Stan focused on gold bars. 
The voice came from a red-faced captain. 
Stan blurted out the tale of Gus's phone 
call and a trooper took the fuel pump 
from him. 


NE minute later, Stan was staring 
woefully at the V-8 in a patrol car. 
*Our shop gets the holiday off," ex- 
plained a gray-eyed trooper leaning over 


: V | 


"How's it going?" 
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it. “This car of Captain Bullock’s just 
won't start, and I'm not mechanic enough 
to find the trouble. Look." 

Distributor сар off, the trooper held 
the high-tension cable from the coil near 
the block, snapped the points open. “Not 
a spark," he said. “But there's battery 
juice here. Watch." 

Taking the primary wire off its termi- 
nal on the distributor, he sparked it 
against the block. “First I thought the 
points weren't opening far enough, but 
that's not the trouble." 

“Let’s see," said Stan. With the igni- 
tion still on, he flicked the primary wire 
against its own terminal. It sparked 
again. Stan held the points open, again 
touched the wire to its terminal. Again 
it sparked. 

* Passes juice with the points open," he 
pointed out. “That means the condenser's 
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shorted. Got any spares in the shop?" 

A drawer labeled “ignition parts" held 
only a pair of points. 

“Might cobble up a fix with that sup- 
pressor condenser off the generator,” sug- 
gested Stan in desperation, “if you don’t 
mind radio interference.” 

"I mind!” roared the captain, enter- 
ing in time to hear. ““This is police work, 
young fellow. Get a condenser!" 

Wheeling back to the Model Garage, 
Stan prayed he wouldn’t find still an- 
other customer. He got the condenser, 
tore back to the barracks, installed it, 
was thanked with a grunt, and watched 
Captain Bullock roar off as if to a bank 
robbery. It was now 3:30. 


ATER in the evening 
a spruced-up Gus 
drove past Burr Pond on 
his way home from a 
standing date—Christ- 
mas Eve supper at the 
Parkinson farm. The 
bonfires were out, but 
two cars remained, snow- 
flakes swirling around 
them. Automatically Gus 
slowed as he saw that 
one car had its hood up 
and the other was a po- 
lice car. 

Stopping a short dis- 
tance away, he could 
make out a girl in the 
convertible, its windows 
shut against the cold. Outside, a slim 
voung man faced a burly, loud-voiced, 
apparently angry trooper. As Gus dimmed 
his lights, the officer came over. 

"What do you—oh, Gus Wilson, is it? 
You're just in time." 

“For what, Captain Bullock?" 

“To make good on what your mechanic 
did to my car." 'The officer jerked his 
head toward the young man. “Since he 
put a new condenser in this afternoon, 
Ive lost three speeders—engine skips if 
I go over 50. Coming by here, I spotted 
this stalled car. It’s him—seems now he 
can’t get his own car started.” 

“Glad I happened along,” said Gus. 
“Let me talk to Stan a moment." 

With a grunt, the officer strode off. 
Stan’s face, as he came up to the Model 
Garageman, was a blend of embarrass- 
ment and relief. 
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CONTINUED 


Again, Choice 


Spark plugs are selected for new-car installation 
only after exhaustive tests covering hundreds 

of thousands of hours. Tests range from heat con- 
ductivity of the insulator design to fouling and 
pre-ignition. Because AC Fire-Rings were best in 
these laboratory and road tests, they were selected 
for original equipment on the 1961 Buick Special, 
Oldsmobile F-85, Pontiac Tempest and Chevrolet 
Corvair. That's why ACs are on more new cars 
than any other brand. Best for replacement, too. 


They must be the best! p" - 


AC SPARK PLUG Ф 
THE ELECTRONICS DIVISION 
OF GENERAL MOTORS 


“Sure glad it's you, Boss," sighed Stan. 

“Tell me about the captain’s car," Gus 
said. “Maybe we can think it out.” 

Stan told of his trip to the barracks, 
of the trooper who had tried to start 
the dead engine. “Не thought it was the 
point setting, but it was easy to spot a 
shorted condenser." 

*But if he thought it was the gap," 
mused Gus, “‘maybe he reset it too wide. 
That’ ll make а high- 
speed miss. Неге— Гуе 
got an ignition kit. Take 
it and check the gap. I'll 
wait." 


V AINUTES later, the 
police car roared 
into action and sped 
away. Stan came over to 
Gus, grinning wryly. 
"You got it, Gus. 
Points were way out. 
Should have checked this 
afternoon." 
“Maybe you and the 
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Where'd it come from? 


The earliest 
saws were of flint and had 
serrated teeth. Some have 
been found on Old Stone 


THE SAW: 


realize there's an accessory position. I 
switched the key over soon as I saw." 

Gus grinned. '"Take the stone in that 
ignition kit and dress the points." 

“But they're brand new!” 

“Ever hear of blued points, Stan? In 
this cold, circuits have low electrical re- 


‘sistance. With the ignition on, a heavy 


current went through those points— 
enough to heat them and form a blue 
oxide coating that blocks 
current." 

"Gus," said Stan in 
awe, “if you're right, I'll 
wash your car free." 

Hustling back, he 
busied himself on the 
convertible. Soon the 
starter whirred and was 
promptly followed by 
the roar of a willing en- 
gine. Stan scurried back 
with the ignition kit. 

*[—uh- didn't tell her 
it was you, Boss. Just 
said I had to borrow 


captain were both in a две e Ca ате scme tools. Okay with 
бөр? да “Ninu rance, ating back 9» 

hurry," said Gus. Now 100,000 years). Flint saws y ve: к 

what about Betsy's car? were still in use in the Sure is, Stan. Good 
Stan's grin faded fast. Bronze Age (about 3000 to luck." 


“It’s a tough one, Gus. I 
know it has new points 
properly set, a new con- 
denser, a good coil. So— 
no spark!" 

“Did the radio run 
down the battery too far 
to start in this cold?" 

Stan shook his head. 
“Starter’s got plenty of 
pep. Gus, I’ve just got to 
get it running. Betsy's 
family is waiting to cele- 
brate Christmas Eve— 
she wants to introduce 
me to them tonight. 
Some introduction, if I 
can't get her home in 
her own car without engine trouble!” 

“I think I dig," said Gus. “Did it run 
all right getting here?" 

“Guess so. I don’t know. She was going 
to pick me up, but that police job made 
me late. I got a ride out." 

"New points. A hot battery. Stan, did 
she have that radio working with the 
ignition on, any time?" 

“Yeah! How’d you know? She didn't 
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these still 


1200 B.C.). But the flint 
saw had the disadvantage 
of any stone cutting tool: 
Its edge couldn't be ta- 
pered finely enough and so 
wedged into the groove it 
was cutting. The 
bladed copper saw was a 
vast improvement, and by 
1900 B.C. Egyptian copper 
saws were even being made 
with the familiar pistol- 
grip handles. However 
had notched 
teeth. The technique we 
use today of raking the 
teeth all in one direction 
did not appear in Europe 
until the Iron Age (begin- 
ning about 1200 B.C.). 


“Free car wash, Boss. 
And thanks!" 

The convertible 
skimmed away. Gus 
started his own engine, 
but just as he was about 
to pull out, a swelling 
siren froze his throttle 
foot. The police car 
braked hard, neck and 
neck with his own. 

"Seems he's done it 
this time!” roared Cap- 
tain Bullock. 

“Done what?" 
Gus. 

"Fixed it. Runs great 
now. Guess I was a bit 
hasty with the boy." 

Gus smiled with relief. “He’ll under- 
stand, Captain." 

"Well, I'll go easier on him next time. 
As for you, Gus Wilson, I've got just two 
words to say to you." 

“Tm listening.” 

The captain grinned like Saint Nick 
himself. 

"Merry Christmas!” he roared. 


thin- 


asked 
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our spirit is wheeling... 


| RIDE A OÍ 


HARLEY-DAVIDSON 


| pa Te m es i D | 0 = e L, I D E 


Hitch your wagon to a new Duo-Glide and 
| - getthat wheeling feeling. Like riding a cloud 
«we — the way its deep-chested OHV engine flat- 
tens out hills . . . digs out for passing . 
== = smooths out the straightaway. Three-point 
P. o suspension takes the spring out of rough 
roads... even cushions the smoothest roads. 
Put yourself on your own personal “cloud” 
at your Harley-Davidson dealer. New Astro- 
мт F hite-styled Duo-Glides come in standard FL 
EN wh and super-powered FLH models. Or mail 
T Же, SERE coupon for this colorful folder. 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wis. 
Please send me more facts on 


the distinctive Duo-Glide and the =s 
other exciting Harley-Davidsons for 61, 
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Мапу Finish i in 2 Years 


Go as rapidly as your time and abilities permit. Course 

equivalent to resident school us — prepares for college 

entrance exams. Standard Н. S. texts вир ppiiea, Diploma. 

Credit for H. 8. subjects already completed. ingle iuis inca if 

desired. High school education is very important for advancement 
n business and industry and socially. Don't be handicapped all 
our life. Be a High School апаа, Start your training now. 
ree Bulletin on request. No obligation. 


American School, Dept. H946, Drexelat58th, Chicago 37 


Select any one of the 15 Modern 
Engineering Courses listed below. 
Any one of them will lead you to 
a Successful, Safe, and Secure Life- 
time Career. 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 
B.S, Degree Courses: 


Electronic Engineering 
Electrical Engineering 
Highway Engineering 
Mechanical Engineering 
Structural Engineering 
Civil Engineering 
Architecture 


HIGH WAGES! 


High wages can be yours as an Operating Engineer of 


heavy construction equipment! Learn NOW to operate our 
diesel engined bulldozers, draglines, cranes, back hoes, 
rubber-tired scrapers and motorgraders! Machines of ma- 
jor manutacturers are used in our training program. Con- 
tractors are on our advisory staff. Full courses of 220 hours 
for bulldozers, scrapers, motorgraders; 440 hours for cranes. 


We invite comparison and inspection of the nation’s orig- 
inal construction equipment operator’s training school. 


We are NOT a correspondence school, but a fully equipped 
educational institution in the beautiful Piedmont area of 
North Carolina where.vou will live while you learn. Budget 
plan available. VETERANS: Ask about G.I. Benefits. ° 


Booking NOW for December and January classes. 


Write TODAY for FREE School Catalog, 
no obligation, to 


NATIONAL SCHOOL of 
HEAVY EQUIPMENT OPERATION 
Dept. A-12, P.O. Drawer 8415, Charlotte, N. C. 
Western office: P. О. Drawer 45272, Los Angeles, Cal. 


Us. AIR FORCE Photo. 
Missile headed for outer 
space, Courtesy of Space 
Technology Laboratorles, 
n 


Enroll Now for New Term 


Heald College Ranks FIRST 
West of the Mississippi in 
"Who's Who in American"! 


Send for FREE information 


ICO O OOOO 


а 


Diploma Courses: 


RADIO-TELEVISION 

Plus Color TECHNICIAN 
Electronic Technician 
Industrial Electronic Tech. 
Die and Tool Design 
Architectural Drafting 
Mechanical Drafting 
Structural Drafting 


Approved for Veterans 


HEALD Engineering College 


Van Ness at Post, Dept. PS-1260 


NAME __- 


$ап Francisco, California 


STREET 
CITY 
STATE 


PERFORMS WITH EASE! 


DYNA-MIGHT 


Battery-Üperated HY-LOJACK 


HY-LO FOR JEEP 


4 j as ; Рол Belt Driven 


power hydraulic controls 
lift and lower snow plows automatically! 


Be sure your equipment is equipped with Monarch units — 
makes snow removal jobs faster, easier, more economical. 
One man controls the plow right from the cob... instant 
up-and-down action with the flick of a wrist. A Monarch 
control can be quickly installed. See your dealer. Free 
folder upon request. 


MONARCH ROAD MACHINERY COMPANY 


1331 Michigan St., М.Е, Grand Rapids 3, Michigan, U.S.A. 


REVOLUTIONARY NEW 
DESIGN SAVES YOU $20 TO $340 


г-га, 
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EN E 


NEVER BEFORE ЖҮ О. 
POSSIBLEAT 2, "n 
- S0 LOWAPRICE — ^ t. 


(shipped complete as shown) 


SOLD DIRECT FROM FACTORY 


Patents pending on revolutionary new engineering 
developments make this bargain possible. This is a 
power plane with all the features of machine tools 
costing 3 times OUR PRICE. It planes, rabetts, bevels, 
aids beveling and glueing joints; is so rugna and 
| durable we guarantee it unconditionally for ten years. 


SEE THESE QUALITY FEATURES 


All cast iron and steel construction * Balanced steel 
cutter head * Hardened and ground knives * Pre- 
cision ground cast iron tables * Rugged cast iron 
base * Table depth adjustable 0” to 38" * Cast fence 
with single action cam lock * Pat. lift-off aluminum 
guard * Big, full size—22" long * Shp. wt. 25 lbs. 
Order By Mail — Sold Direct From Factory to You 


SEND $19.95 CHECK OR M.O. 
OUR 30TH YEAR | SENT C.O.D. WITH $3.00 DEPOSIT 


(lf not completely satisfied after ten days return for 
full refund.) Shipped express collect. 


AMERICAN MACHINE & TOOL CO., INC. 


ROYERSFORD 8, PENNSYLVANIA 
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engineering degree > 
in only 27 months 


Realize your dream of becoming a graduate engineer. Then pro- 
motion will not pass you by. Share rewards awaiting college 
men . . . higher income . . . rapid advancement. Important 
firms visit Tri-State campus to interview seniors, Founded 1884. 
Bachelor of Science Degree in 27 months in Electrical Engi- 
neering (Electronics or Power major), Mechanical, Civil, Aero- 
nautical, Chemical Engineering. In 36 Months a B.S. in Busi- 
ness Administration (General Business, Accounting, Motor 
Transport Management majors). For earnest, capable students. 
Small classes. More professional class hours. Well-equipped, 
new and modernized buildings, labs, dorms. Modest costs. 
Year-round operation. Enter Jan., Mar., July, Sept. Write 


J. Е. McCarthy, Director of Admissions, for 
Catalog and Career Book. 


51 20 College Avenue e Angola, Indiana 


300 rower..... 


Complete only $ 98 


Telescope Lens Kit postpald 


Conquer Space, Explore the Universe, Planets, Moon craters, New Stars, 
etc, Complete Lens Kit consists of 80 inch focal length ground and polished 
objective lens, eyepiece lenses for 50 POWER, 100 POWER, 150 POWER, 
900 POWER, 250 POWER, 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step instructions, (Tripod and mount 
not included.) Money back guarantee, 


BUSSE SALES CO., Hartford, Conn., Dept. PS-92 


SHORTHAND iN 


Famous SPEEDWRITING shorthand. 120 words 
per minute. No symbols: no machines: uses ABC's, 
Learn at home or through classroom instruction. 
Low cost. 500,000 graduates. For business and Civil 
Service, Typing available, 38th Year. Schools in 


over 400 cities. Write for FREE booklet. 
E ud 


Dept. 2612 
55 W. 42 St.. М.Ү. 36, М.Ү. 


Sell famous Spring-Step Cushion Shoes for all the 
family—men, women, children and babies! Earn big 
money daily plus Cash Bonus and Retirement In- 
» come with amazing 2-minute demonstration that 
sells on sight. Big repeat business. Full or spare 
time. America's Biggest Selection of Shoes for 
all the family. Free outfit given. No investment 
ever. Write today. 


ORTHO-VENT Shoe Co., Inc. 


= 4012 Brand Road Salem, Virginia 


BRAND NEW 


H.P. ENGINE $97.50 


Gvnmt. Surplus List $376.00 
Harley Davidson 25 H.P. 2 cylinder 
air-cooled 4 cycle 45 Cu. in. | 
REPLACEMENT; AIR SLEDS; 
i EH 


engine Model HRD-1-40M. 
3/16"; bore 23; H.P. 25 
@ 4500 Rpm. Complete wit model 32E 
generator, carburetor, spark plugs and 
30 tooth engine sprocket. ''The best air- 
cooled engine ever made''—''They never 
wear out''—-''Rugied'' are phrases heard 
by people experienced with this engine. 
horsepower may be increased to 50 H.P. 
by changing cams, heads and the usual ''soup-up'' methods. Parts 
avallable at your Harley-Davidson dealer or through this company. 
Shipped in original wooden overseas wood container with pre- 
servatives. No Rust—Brand New, Ship. Wt. 176 lbs. Dealers 
price $75.00 ea. lots of 6 or more. 


ESSE RADIO COMPANY 
Dept. PS-1, 42 W. South St., Indianapolis 25, Indiana 


Motorcycle 
Stroke 3-1 


МАКЕ МОМ ЕҮ а 


Repair 
HYDRAULIC JACKS j; 


EARN UP TO $5 AN HOUR 
IN YOUR OWN BUSINESS 


Start your own profitable business in the competi- 
tion-free field of Hydraulic Jack Repair. EARN 
WHILE YOU LEARN! Work full or part-time from 
your own basement or garage. Millions of jacks in 
gas and auto service stations, body shops, truckers, 
riggers, factories, farms, need servicing. 

| We show you HOW. 


Start NOW! 


THESE BASIC a AER CAN 
BE YOUR KEY TO SUCCESS! 


All you need to know to start right in repair- 
ing jacks. Easy, step-by-step directions, what 
tools to use, how to start your own business. 


WRITE FOR FOLDER No. P5-12 AND FREE BONUS OFFER 


INSTITUTE OF HYDRAULIC JACK REPAIR 


Р.О. BOX 50 + BLOOMFIELD, М. J. 


A Correspondence School! Licensed by M. J. Board of Education 


NO TUBES—TRANSISTORS— 
BATTERIES OR *''PLUG-INS'* NEEDED 
Smaller than a pack of cigarettes. 1960 
‚ model never runs down or burns out. Guar- 
anteed to receive local radio stations most 
anytime, anywhere—— without EXTRA AN- 
TENNA WIRES. Easy thumb station tuner 
—Perma wave detector, Chrome black 
plastic case. BUILT IN SPEAKER PHONE. 
NO SEPARATE DANGLING EARPHONE. 
American made and service guaranteed. 


SEND ONLY $2.00 (Cash, ck, mo) and pay 


postman $4.99 COD оп 
arrival or send $6.09 for postpaid delivery. 
sent complete—Ready to listen. No extras to 


Aul from 
Dept. TPS-12 KEARNEY, NEBRASKA 


LEARN SLEEP! 


Experiment in this fascinating, educational 
new field. Use your phono, recorder or amaz- 
ing new “Electronic Educator'' endless tape 
recorder. Free catalog lists over 200 unusual 
tapes, records, equipment for sleep-learning а 
hypnosis experimenters. Sleep-Learning 
search Ass'n., Box 24-K, Olympia, Wash, 


A" WESTERN HAIG 


12 CALIBER 
$ 
paid 


SPECIAL FACTORY 
OFFER f 

USES POWDER CHARGE 
This small bore gun shoots 12 cal. 

n | lead bullets fired by small 44 mg. 
I. meras charge. Not a CO, gun! You'll 
like the handsomelines, grip, and bal- 
ance. Western in style, but patented ball and 
cap action allows this low price. 934" steel barrel 
cased in knurled styrene stock, overall 132"! 
Develop pistol form, accuracy at a-fraction of 
cost of large caliber pistols. Comes with 50 lead 
bullets. Satisfaction guaranteed. Send $3 to: 
HAIG MFG. CO., Box 40-B, San Gabriel, Calif. 


WHILE 
vou 


00 


= 


Жеш AUTOMATIC ELECTRIC 
METAL CASTING SET 


| CAST YOUR OWN ARMY, ETC. 


A new, safe, easy-to-use automatic клева casting 
machine that will thrill children and adults alike. 
It's educational too. Make these colorful, authentic 
toy soldiers, cowboys, and Indians for pleasure and 
profit. Complete set, No. 6040-PS includes automatic 
casting machine with melting pot, new three-figure 
commandos mold, mold handles, mold smoking can- 
dle, 36 pigs of special casting metal, paint and brush, 
electric cord set. Simplified instructions packed with 
each set. Complete ready to operate only $15.00 post- 
paid. Many other molds and accessories available, 
free list with each order. 


HAN 
— m" D CASTING SET 
THREE FIGURE MOLDS 
ONLY §3.00 EACH 
No. 6092 — CONFED- 
ERATE SOLDIERS 
Bugler, Flag-bearer, 
Officer Charging 
No. 6093 — UNION 
INFANTRY 
Charging Officer, 
neter, Rifleman 


CASTING METAL 


гове Tri 00 


Deluxe hand casting set б din 
above) with GRENADE THROWEK, 
FLAME THROWER, and MORTAR 
36 pigs (about 1344 MAN mold. No. 5710-CPS . . Post- 
Ibs.) only $2.00 paid only $10.00 


Orders shipped same day received. Add 50c to order 
west of Rockies, Canada, Mexico. (No C.O.D.). 


Dayo- 


HOME FOUNDRY MFG. 
1826 S. Washtenaw Ave., Chicago 8, Ill. 


‚ Bea a Spediti in Booming Industry 


Get i in on the ground floor of a booming 
$750 million a year industry. Fill theneed 
in your area for safe, effective ''on loca- 
tion'' cleaning of carpets and upholstery. 
AX аза = Every home houses a customer! We'll train 
_ |!« and establish you in YOUR OWN lifetime 
| X business! Start part-time if employed. You'll 
any be trained by a nearby dealer and at 50-hr. 
| school to get you quickly established. You 
. provide 6 services to multiply profits. No 
shop needed, Just 2 jobs a day nets $3,750.00 
first year. We back you with 27 services: 
counseling, nat'l advg...McCalls, Parents, 
etc., conventions, абур, kits, others. Book- 
lets explain everything—no obligation, no 
salesman will call. Send for Free Booklets, 


DURACLEAN COMPANY 
O-18D Duraclean Bldg., Deerfield, Ш, 


J9 
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Hobbyes 


REPLACE 

HIGH-FRICTION BUSHINGS 
WITH 

MINIATURE BALL BEARINGS 


First Offered to Model Builders — Miniature Ball 
1/8", 3/16" or 1/4" shafts: 


Dimensions 


Time 


Bearings to take 3/32”, 


Reduce Power Loss! Increase Speed, Efficiency ! Easy 
rotation — low friction — long life — lubricated — equip- 
ped with dirt shields also flange for easy installation. 
Titan * Atlas » Sidewinder and other missiles using mil- 
lions of same bearings in Guidance and Control. $4.00 ea. 
postpaid. 24-Hour Mail Service. Use Order Form Today ! 


| Enclose ру Check 


ADDRESS: Dept. Р5-2 


OG Money Order 


‘HAMPSHIRE / BALL BEARINGS, INC. 


PETERBOROUGH, N. H. 


mT REMOVE 
that GAG 


from Your 


Don't you often dream of bein able to command immediate 
attention when you speak? Wouldn't it be wonderful to have a 
voice that RINGS WITH AUTHORITY AND ASSURANCE ... 
instead of feeling that your voice is bottled up inside you? 
Science has demonstrated that VOICE is one of the real secrets 
of PERSONALITY. 

Eugene Feuchtinger has the amazing method for removing 
that gag from your voice . . , releasing pow- 
erful tones that will astonish you and every- 
one who hears you. 


A SCIENTIFIC PROGRAM 


Now you can learn how your voice can be made 
excitingly forceful for both speaking and singing. 
The success-winning tones you have admired can 
be yours! Why be handicapped in business and 
social life? Read Eurene Feuchtinger's new book 
"Voice Power and Personal Power.'' It may be the 
key to your future success. Mail coupon below | 
TODAY! 


FREE BOOK on Voice Development 


Ши пи ши и ни пи ни ши и на н ни Ни и БЕ Н НЕ И Н н а НИ н н на нн а нн н на н j 
5 PREFECT VOICE INSTITUTE, Studio МР-1 Е 
E 210 S. Clinton St., Chicago 6, II. 8 
5 Please send me, absolutely free, Eugene Feuchtinger’s new B 
Ш book “VOICE POWER and PERSONAL POWER.'' I understand В 
g there is no cost or obligation. No salesman will call. i 
М à 
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| | 
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CAN BE 


QU A REAL 
HE-MAN: 


Е. „О? let anybody tell you that you're just 
b 'naturally'' skinny . . . flabby . . . soft. 
E I'll show how you can have the 
© muscle-mirhty HE-MAN BODY that Nature 
meant you to have! In just 15 minutes a day 
I can make vou a NEW MAN! I'll 
build smooth, powerful layers of 
muscle wherever you want 'em-— 
arms, chest, stomach, back, legs. 
etc.—send wonderful new пер 
and energy surging through your 
whole body! 

WRITE FOR FREE BOOK. Tells 
about famous ‘‘Dynamic Ten- 
E sion,'" the NATURAL way I built 
2 A my own famous body. How I've 
Б CHARLES z built up other fellows. What I 

Eg съ can do for YOU. Address: 
c^ ATLAS CHARLES ATLAS, Dept. 112, 


115 E. 23rd St., New York 10, N.Y., In England; Chitty St.. London, W.I 


GEARS 


In Stock — Immediate Delivery 


Gears, speed reducers, sprockets. thrust 
bearings, flexible couplings, pulleys, etc. 
A complete line is carried in our Chicago 
stock. Can also quote on special gears of 
any kind. Send us your blueprints and 
inquiries. 

Send for Complete Catalog No. 220 


CHICAGO GEARWORKS 


440-450 М. Oakley Bivd. Chicago 12, lll. 


he Gem Maker comes complete with all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
instructions, The complete equipment as shown. 
less motor and belt for only £36.50, 
f.o.b., Burlington, Wisconsin, Write to- 
day for information and litera- : 
ture, 


BEI MANUFACTURING CO. . 
Dept. S, Burlington, Wis. 


SIGN PAINTING | aa! 
а 


Home-Study Cou Coreg $5. 9 
Teaches you commerce е TODAS 
sign building as E: is “helm a E DAY а 


in leading нори n 1 over the coun 
pleto practica] course for rares es ار‎ 
ows latest methods of truck lettering, 

office doors, wood letters, reflecting signs, plas- 
tics, sprayed signs, gold leaf, silk screen process, Up- 
to-date alphabets, money- -making business information, etc. 
SATISFACTION GUARANTEED OR REFUND! Contains all the instruc- 
tion of a high-priced correspondence course. Full price, only $5.95. 
postpald. Or C.O.D, plus postage. No risk—order today. Satisfaction 
or money back! Order **Sign Painting Course.'' 

ША 


NELSON-HALL CO., 210 S. Clinton St., Dept. 2MP-1, Chicago 6, 


— м“ 


& ALL FAMOUS 
E BRANDS! 


FARM 
Өм UCK 
© auto 


ў pereo SPORT CAR TRE 2777 
FREE - SEND FOR YOUR FREE CATALOG - FREE! 


YOUR OWN POCKET SIZE RADIO STATION ру 
Talk to any house or car radio without wires or 


a осире of any kind! Wt. only 14 Ib. Size: 114" х Wi 

pm WE dijo", Built-in antenna. ""Break-in'' on regular 
pic broadcasts with *'*'Dial Setter" and *''Push-to- 
Talk'' switch. Self-contained flashlight batteries— MI 


МО” Power transistor! Talk to radios in the same 
X building and to cars or between cars up to one 
-: 03 block or more away—depending on local conditions. E 
No license or permit needed! Practical and 
real fun in a million ways. Guaranteed to work 
1 —1 year service guaranteed. wi 
Г SEND ONLY $3.00-—í(cash, ck, mo) and ^ por- m 
" man only $9.95 plus COD postage or send $ 
"^ for postpd. delivery. Shipped complete ect 9 
operate with instructions for all kinds of operation. 
New 1961 Model Radio Talkie is now Super-pow- Ge 
ered! Order yours now—Today! Available only from: 
WESTERN RADIO, Dept. TPS-12, Kearney, Nebr. E 


LEARN TO EARN 


HIGH WAGES 


AS A HEAVY EQUIPMENT OPERATOR! 


Secure a high paying future 
exciting construction industry today ! 
Learn to operate bulldozers, draglines, 
cranes, back hoes, scrapers and motor 
graders on our actual construction 
projects ! 

@ ONLY CONTRACTOR OWNED AND OPER- 
ATED SCHOOL IN WORLD @ ASSOCIATE 
MEMBER ASSOCIATED GENERAL CONTRAC- 
TORS ® MODERN EQUIPMENT @ V. A. 
APPROVED FOR б. Il. TRAINING ө BUDGET 
PAY PLAN AVAILABLE 


WRITE TODAY 
FOR FREE 


WESTERN NATIONAL Т 
SCHOOL | CATALOG 
OF HEAVY EQUIPMENT Ик 
OPERATION ўв 
е Р | eL. 


Dept, F-11 Box 510 
Weiser, Idaho Phone 7/0 


$498 or2 $69 
1 ea. for 3 
+ m X E 
ADD—SUBTR.—MULT. —DIVIDE 
| Does all 4 operations, Handles 9 columns of 
numbers. Settle for no less, Leatherette case. 
Lowest price adder made in America, Beware 
of cheapened foreign imitations, Money back 


guarantee. Agents wanted, $1.98 add 4% 
tax in Pa. 


TOM THUMB P. 0. Box 5066, Dept. 0-20, Phi 


bright future with security in the vital meat 
| LS business, Big pay, full time ijobs—HAVE A 
с db. PROFITABLE MARKET OF YOUR OWN! 
K —— - Рау after graduation. Diploma given. Job help. 
"x Thousands of successful graduates. Our 37th 
year! Send NOW for FREE catalog. No obligation. G. I. Approved. 
NATIONAL SCHOOL OF MEATCUTTING, Dept. 5I -M, Toledo4, Ohio 


BIG EARNINGS WAITING 


“3 Ве a TYPEWRITER 
REPAIRMAN 


Earn while you train AT HOME 

Big Opportunities in this booming multi- 
million dollar field, Skilled men in great de- 
mand—thousands more trained men needed. 
Quickly step into a big-pay job, part or full 
time, or business of vour own. 

Now for the first time уоп can TRAIN AT 
HOME, learn to repair all makes of type- 
writers easily under expert guidance with 
clearly illustrated lessons, Real typewriter. 
sub-assemblies, complete professional tools 
supplied. 

SEND FOR FREE BOOK — Get vital 
rovernment facts about urgent | 
need for trained men. Free Book 
describes big, money-making op- 
portunities. Lic. hy N. J. Dept. of ы 
Education, - 


сс В) | (01у. of Technical Home Study Schools) | 
| Typewriter Repair School, Dept. M-20, 150 Park Ave., E. Rutherford, NJ. | 
Send FREE Book, "Opportunities Unlimited'', at no obligation. | 


— —-— 


Professional Tools, 
Typewriter Supplied 


| Мае, оозе a 4 » P5 s ава B É ü 5o à P B P o b BB Bo à à d = à Bo Bod = а b ш Bom SS. i 
| alidress, B b B P E d Eb P S a P HB P Pos POR P? Po = à os & ш à = à Bo. T (EE q RP TONE OE OE NOM We. m 
EO TS, Uo ee emg a wae ЖАЙШ 3 ВАЕ реа ees eae | 
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Selection guide of 
Christmas Gifts 
for Sportsmen 


oss 


for accuracy 


imas, uin «94 P^ 


ГЕ Ый. t j 


Save time, save money with this 12-page 
catalog of famous Mossberg sporting firearms. 
Make your selection easily, comfortably; then 
see your Mossberg dealer. 

Best way to a happy gift selection. And for 
your own Christmas gift, it's a helpful guide 
to those wondering what to give you. 


O. F. Mossberg & Sons, Inc. — 
6512 St. John St. * New Haven 5, Conn. 
SIRS: Please send catalog of Christmas gift suggestions. 


NAM 


STREET 


CITY І Р 


ZONE 


=- 11 1 M = 1 ll шш шш > шш 


STAT 


Elmer's Glue-All. Handy, 
easy to use. No muss, no 
fuss. Dries fast, clear and 
strong. The best all-pur- 
pose household glue you 
can buy. Send a stamped, 
self-addressed envelope 
for free copy of "Elmer's 
Guide To Good Gluing''. 16 
pages of gluing hints and 
tips. Borden Company, 350 
Madison Ave., Dept.PS120, v se 
New York 17, N. Y. 


PLAY RIGHT AWAY! 


NOW it's EASY to learn апу 


cises. Start playing real pieces 
by notes right away. 
progress at home, 
No teacher, Few 
PANE BOOK. U. S. School of Music, Studio 1512, Port Washing- 
on, | 


аве а 


8 Different Issues 


One Year Subscription to 
Bargain Packed Catalog 
WHOLESALE PRICES 
Changers, Tubes, Tools, Hi- 
Tuners and other Bargains. 


Fill in coupon for a FREE 

OLSON RADIO'S Fantasti 
Unheard of LOW, LOW, 

on Brand Name Speakers, 

Fis, Sterco Amps, 

NAME 

ADDRESS. 


si p, iem ZONE 


OLSON RADIO 


CORPORATION 


STATES 


115 5. Forge 5t. Akron 8, Ohio 


Even lf You Don't! Know 
a Nole of Music Now 


instrument. No boring exer- Fi 


| Amazing 
in spare time, 
cents per lesson. 


1,000,000 students! 


. Y. No salesman will call. ( Est. 1898.) 


ENGINEERING 
SCIENCE 


DEGREE IN 
27 or 36 MOS. 


ACCHLERATED YEAR-ROUND PROGRAM prepares for early employ- 
ment in flelds of SCIENCE AND ENGINEERING. Regular 4-year 


program for B.S. Degree completed in 36 months, special 
Т. Classes start January, 


engineering degree program in 27, 

March, June, July, September, QUALITY EDUCATION. Grad- 
uates employed from coast to coast. Government approved for Vet- 
eran training. Students from 50 states, 40 countries. 20 build- 
ings; dorms, gym. Campus. SAVE TIME AND MONEY. EARN 
BOARD while studying. Write for catalog and complete information. 


INDIANA TECHNICAL COLLEGE 


| 
L 


a 
6120 E. Washington Boulevard, Fort Wayne 2, Indiana | 
Please send me free information on Bachelor's Degree Pro- 
grams in Engineering and Science as checked below: | 
[] Aeronautical Engineering [] Mechanical Engineering | 
L] Chemical Engineering Г] Metallurgical Engineering | 
[] Civil Engineering C] Physics 
[] Electrical Engineering [] Chemistry | 
(] Electronic Engineering [] Mathematics | 
Name _ | 
Аййдйтеєв________ | 
ark 


JN ee ee eee ee 
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Write for 


MOTORISTS, 
BOAT OWNERS AND 


"т 


Ал, be ae TIT uL 


STOP GOING IN CIRCLES 
AS SOON AS THEY SEE 


A HULL COMPASS 


$6.95 and $7.50 CK 95 and $6.50 


At Leading Auto Accessory, Department, 
and Other Stores —Write for Circular. 


HULL MFG. CO., Box 246-E-12, Warren, Ohio 


“THE LAW- 
TRAINED MAN," which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided. Moderate cost; 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 М. Michigan Ave. 


Write today for a FREE copy of illustrated law book, 


Founded 1890 Dept. 129, Chicago 1, Illinois. 
LEARN FIBERGLASSING 


at Home in Spare Time 


Interstate's complete home training course in Plastics Fabrica- 
tion teaches fiberglassing, plastic molding, casting, laminating, 
internal carving, etc. Shows how to make hundreds of salable 
articles of plastic. Professionally prepared. Special materials 
furnished. Send postcard for FREE booklet. 


INTERSTATE TRAINING SERVICE 
Bent C-2, Portland 12, Oregon 


DIAL TELEPHONE $8.5 „95! 


Чэ Gov't surplus-factory reconditioned. 
d ieee Standard type with coil cord, com- 
lete with wire, fully guaranteed. 
Add $24 00 ~; plug is required. Write for list. 
| Shipments F.O.B. 
SURPLUS SAVING CENTER 


Waymart Dept. 12A0 


IN ONE 


"$10,784 - 1 ЕЙ П 


YEAR 
SERVICING RADIATORS!" 


п — Sidney Radiator Shop, Sidney, Mont. | 
a Make good money servicing auto-truck- 


Ек? radiators with new Inland 1-Р1есе ; 
Radiator Shop, Easy to test, clean and repalr 
= radiators. Inland, world’s largest radiator NL AN 
" equip. mfgr., trains you free. Small down MFG. CO. 


s payment starts you. ''Pays-for-itself"' Purchase | Dept, PS-12 

2 Flan. Profitable dept, for garage or service| 1108 Jackson st., 
ш Station. Write for free information: Omaha 2,Nebr. 
FRESRREERENEEZEEAEERERREERESERARSERREEREENENENHENESENENHSEENSEREESRENEEER? 


JETS for CHRISTMAS 


Not just for Stamp Collectors—altho' they'll love 'em. 
But anyone interested in the historic development of the 
Jet Age will be thrilled with these potentially valuable 
Souvenirs. They are Envelopes flown in the official first 
flights of U. S. Airmail Routes and are specially post- 
marked to show this, They tell a story in themselves. 
Start yourself, or a friend on the way to a fascinating, 
thrilling hobby that keeps growing in excitement as time 
marches on, Special introductory group of B all different 
first flight Jets for only $3.75. Or 3 all different for $1.50. 
Money back if not completely satisfied. Lists of Jets and 
other First Days on request. 


K. M. Walsh Box 308-M 


L EL 


Tuckahoe, N.Y. 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all — results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!" 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 


counters. 
OPE 
зк $3.98 


75 POWE 


New 3 in one telescopes, 3 variable 25X- 
45X-75X magnification, Brass bound, 
25 power for ultra bright images 
45 & 75 power for long range. F 
Guaranteed to bring distant "E 
stars, moons, ob- mo Ar 
jects, sports 15 
times closer. 


powerful scope 
BOld anywhere near 
this amazing low price. 
American made, 5 sections. Opens 
36” closes 1 ft; contains 4 ground & 
polished lenses. Can also be used as powerful 
compound microscopes. Directions ree M Mass 
| production enables us to offer аси complete $3.98 
cr postpaid. Money back guarantee, С зе urs 

ITERION CO., Dept. PSB-90, 331 Church ts Hartford, Conn. 


Here’ S 5 the Offer No Other Radio-TV School 


“ALL FINANCED DARES MAKE 


(WITHOUT INTEREST RTS will train you а! low con | 
| апа when you ogra vate wi 
OR CARRYING ! help you open a service shop 
CHARGES of your own and will supply 
RADIO-TY TRAINING scHoo 21 of the equipment you need 


815 E. Rosecrans Ave. Dept.PS-120 Plus а full inventory of parts 
Los Angeles 59, California and sup plies. A 


NO SALESMAN WILL CALL ON You!!! 


Catalog » 2900 Novelties 10c 


Send 10c for amazing catalog of novelties, live animals, 
scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds. gadg- 
et timesavers, cameras, optical Zoods, projectors, 
movies, lucky jewelry, religious novelties, disguises, 

Р. musical instruments, stamps, coins, puzzles, fortune 
tellers. radios, auto & bike accessories, telescopes, magnifiers, com- 
passes, banks, smokers' gadgets, artists' supplies, printing sets, en- 
нез, motors shockers, knives, billfolds, fireworks, guns, rifles, 
оок. games, plants, etc. Send name, address & 10c to: 


JOHNSON SMITH & CO., Dept. 480 Detroit 7, Michigan 


—— = 


Excitement! Security! Good Pay: 


CRIME DETECTION 


| LEARN AT HOME IN SPARE TIME—START NOW! 


Crime everywhere is onthe rise! Learn now, in your 
own home, ше profitable protelon that enables 
you to track down criminals and bring them to jus- 
; Yg Hundreds of Identification Bureaus employ 

I. A. S. graduates... trained in finger printing, po- 
lice photography, handwriting identification, fire- 
arms and investigation, Our 44th year! FREE 
"Blue Book of Crime" . . . packed with crime facts 
and the full story of famous I. A. S. training. State 
exaet age. No salesman will eall. Rush Coupon! 

A Correspondence School Founded 1n 1916. 


INSTITUTE OF APPLIED SCIENCE, Dept. 1369 


1920 Sunnyside Avenue, Chicago 40, 


Rush Blue Book of Crime ... FREE! | 
NAME. на. ж ин к= ® жє й= аш = (= шш жє ш иш = ш шє = ш ош ав = шщ: ш ш ош ш ш ош ош шош ш ш ош Age = ыа ва | 
ЖЕТТЕН... агаараа en Se ышна асыш 
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F.E. DORAN 
reports: 


| Some make more, some less; 


1050 


gross in single 
MONTH 


in my own business 


Here's YOUR chance to start a money-making, year 
round business of your own and make the success 
you've dreamed about. 


G. R. Adcock took in $102 in one day. O. W. Hare 
landed a $750 hotel job. J. S. Corbit grossed $279.50 
his first month. Homes, hotels, offices, clubs, offer you 
big profit possibilities. Auto upholstering also. 


NO SHOP OR OFFICE NECESSARY • You clean furni- 
ture on customers' premises. No hauling, no high 
rents. Supplies inexpensive; you operate from your 
own home. What you take in is mostly profit. 


If you want to be your own boss—free from lay-offs 
and strikes, we will help you to start and succeed. 
This is not a lease proposition. You own 
the machine, you work when and 
where you please and all the money 
you take in 15 your own. 


VON SCHRADER MFG. CQ.-— — — —— 
W11 "D" PI., Racine, Wisconsin j 
Without obligation rush your FREE booklet 

' about how I can start my own permanent, 
profitable electric Upholstery Cleaning 
business. 


| 
| Мате — = 


| Address А " 


| d -——————À" € State 


! 
| 
| 
| 
| 
ل 


Get Ahead Fast... with TOP PAY! 


Learn to Operate Big Construction Equipment 
Send for Free Personal Qualification Form Today 


You can be one of America's high-pay operators of giant 
earth-moving equipment! Road building, irrigation, leveling, 
building erection and other exciting fields. Learn the SURE 
WAY by DOING! Operate our bulldozers, draglines, cranes, 
back-hoes, scrapers, graders, etc. Practical residence courses 
of 290 to 440 hours (depending on equipment chosen) give 
you the actual practice you need. You work with experts who 
show you how. Machines of major makes used. Budget Plan 
available. Ask about GI benefits. 


Others do it, so can you! Act now! Write for free details 
and personal checkup form (no obligation) ! 


NATIONAL SCHOOLS OF CONSTRUCTION, Inc. 


10852 М, Wisconsin Ave., P. O. Box 192, Dept. S 
Milwaukee 13, Wisconsin 


DrGrabow 


Pre-Smoked 


PIPES 


Only Dr. Grabow pipes 
< аге mechanically pre- 
X smoked with fine 

| tobacco. Need no 
/ breaking - in. 
/ Sweet and cool 
from the 
first puff. 


Viscount 
5 

Others to 510. 

Imported Briar 


For Free Booklet Write: 
Dr. Grabow Pre-Smoked 
Pipes « Greensboro, N.C. 


MY SPARE TIME HOBBY 
MAKES ME 


$599 an hour 
CASH PROFIT 


— Grover Squires 


m te 


Grind saws, knives, scissors, skates, lawn mower 
blades sx 4H cutting edges. Your Own Cash 
Business with no inventory... right at home... 
no experience needed. 


FREE BOOK tells how you can start your 
own spare time business while you are 
still working at your regular job. Low 
Cost — time payments only $15.00 a 
month. Send coupon today. 


Se ر2‎ with your own COMPLETE SHARPENING SHOP . i s 


| BELSAW SHARP-ALL CO, 701 Field Bldg., Kansas City 11, Mo. 
Send- Free Book “LIFETIME SECURITY". No obli- 


| gation. 
| Name 
| Address. 
| City 
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State 


$1 BRINGS YOU $18 


Discover Flok-Kraft and Earn $$$$$ AT HOME 


Earn up to $15.00 per hour spare time. Amazing new Velvet- 

fiber spray instantly makes any object (Lamps, Radio & TV 

Cabinets, Figurines, Signs, Auto dash boards, toys, furniture, | 
draperies——anything ) worth expensive 333858 Prices . . like 

magic, you can spray anything with this beautiful new suede- 

like finish that feels like rich Velvet. 


EARN UP TO $300.00 PER WEEK SPARE TIME 


Imagine, materials cost only 3c per square foot, (Averare TV 
or radio cabinet can be beautifully sprayed with this startling 
new 3-dimensional Velvet finish in 15 minutes at a cost of only 
dde in materials. Your charge for this job is at least $10.00.) 


REPRESENTATIVES IN YOUR AREA URGENTLY NEEDED 


Own your own business. Work at home in your spare time. Help | 
fill the huge growing demand for this amazing new beautiful 
Yelvet-fiber finish. Orders come from stores, offices, homes, Ar- 
chitects. auto dealers.—everywhere. Possible $20.000.000.00 
worth of jobs to be done. Investigate today——be first in your 
area! 

Actual samples in 16 Radiant Colors, Booklet of 50 Home Busi- 
ness Opportunities and Confidential Details all sent free! Send no 
money. Write: Coast Industries, Los Angeles 61, Calif., Dept. A-12. 


EXCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


IRRIGATE € DRAIN ® CIRCULATE è SPRAY 
Use м. HP motor or larger , . . 1 HP for up to 5.200 СРН; 
1,000 GPH 60' high; or 3,000 GPH from 25' well. Пд" inlet: 
1” outlet. Stainless shaft. TYPE X——2 oil.less $10 
bronze bearings. Won't rust............. 


TYPE XHB-—-Hall һеагїп model. @ 
Best for Бе; drives... се, i $12.95 
ost 17 cas order 
Don't lay—aend for re today! 


_LABAWCO PUMPS, Belle Mead 4. N. J. 


BUSTER BT: Did you ever hear an 
airplane talk? Here's your chance! 
"Buster BT'', a training plane, 
comes to life—talks to 25 of his 
buddies from  P38's to Pogo 
Planes. You hear their sounds— 
laugh at their adventures and sit 
fascinated at their antics. <A 
unique 3514 extended play record 
that tells an exciting story, nar- 
rated by the famous *''Bozo the 
Clown'', Only $1.00. 24-pare full 
color story book $1. а 
AERO-PROGRESS. INC., 
10493 Santa Monica Bivd., 
Los Angeles 25, California 


-AMAZING MINIATURE TRANSMITTER 


Broadcast on to any radio or car radio. Use as fun 
maker, P.A., Walkie Talkie. Portable (534 x ale 
x 15 Vs) with self contained batteries and antenna. 
No wires or hookups! Works up to one block or 
more, No license needed. Transmits through walls! 
Simply push button to talk, Built-in selector lets 
vou tune station desired, 3 Models: M27—$310,55, 


Hi-power M37—511.95, Super Power de luxe M4T— 
$12.95 post paid or send $1.00 and pay postman 
balance. Batteries £2.50 extra. Kits all models, 
£2.00 less than above Write for free info, 
HALCO ELECTRONICS, DEPT. NM 
9211 Venice Bivd., L. A. 34, Calif. 


y oP Fi it Yourself EASILY in a Few Minutes 


> 
F 4 Your plates may become broken or loose just when 
A you need them most, With FIX -IT-KIT you can repair 


your own broken plates Also tightens loose fitting 
У / plates, easily Get permanent comfort with profes- 
Nie sional material Complete instructions Satis action 
Make ! guaranteed or your money refunded. Now at a 
Plates Like New Пе” low price only $2.98 postpaid — or sent C. 0 D 
DENT-FIX DENTAL PRODUCTS, Dept. 146, Box 674, Kansas City 41, Mo. 


REPAIR MOST EVERYTHING MADE OF METAL 
Home appliances, Auto parts, Farm-garden equipment, ш 
toys, Make and repair playground equipment. 
"ri "ewe lawn chairs, tables, orna- 
mental iron work, gates, B 
wagons, ete, Solder, heat. 
Р bend, and straighten, with m" 
- terrific heat from arc torch. Е 
Cut and weld up to 14" 
steel plate. A million uses 
for Home, auto, farm, in- 
„ы ventors, factories, etc. 
ШЕ, ^ Works from any home 110 V 
volt plug-in. Complete "with dark welder's mask, arc torch, supply of M 
Bcarbon welding and brazing rods and complete Welding Instructio » 
g Book. Efficient—durable—1 year guarantee, Wt. only 4 lbs. 
m Send only $3.00 (cash, ck, mo) and pay portman $9.95 plus СОР 
y postage on arrival or send 12.95 and we will send i 
И postpaia. Ideal gift for mechanically minded home owners, relatives. 
friends. Order now for early delivery, Available only from: 
MIDWAY WELDER Dept. DPS-12 earney, Nebraska ш 


FLORIDA'S 


BARGAIN HOMESITE VALUE | 


Only $195 5 


x — wVACKSONVIALLE 
No Down Payment “ИЫ 
Pay only $5.00 per lot per mo. \\% 
А homesite consists of 3 lots, 
each 25' x 125' (14 acre), all high*' 
and dry. Without cost or obliga- || 
tion you may reserve a beautiful (q e 
homesite in suburb, just 214 
miles from Belleview, Fla. Low- f g 
cost living area. Electricity, pe 
phones, churches: schools, shop- i 
ping. In the heart of 3000 c 
—world's best fishing! Lovely : 
homes already built. Full money: 
back guarantee if not satisfied. 
Members Orlando, Ocala and | 
Belleview Chambers of Commerce. ^4 
Write for FREE 24 page booklet X | 
and photos. 4059002 (z-0) 
BELLEVIEW HEIGHTS, L^ 
Box 467, Belleview, Florida 


MASS PRODUCTION 
PRICE! тєнм: 


TERMS 


Freight H 
Prepaid f) 


Ge Haven't Touched Bottom Yet!" E 
R^ —reportsCharles Kama, Texas, one of many -` 
few "^ who аге “cleaning up" with orders for D £C 

|^ PRESTO. Science's New Miracle Fire fa 2 
- "fF > Extinguisher, So can YOU! Amazing tiny new extin- 


guisher ends firea fast as 2 seconds, Guaranteed 20 years! 
© Sells for only 24.95, Write for FREE Sales Kit. No obliga- 


EJ tion, MERLITE INDUSTRIES, INC., 305 P-16Y 


PRESTO DIV., 114 E. 32nd Street, New York 1 New York 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 
Less Time—Less Effort—Better results | 


BODY-TONE, Box 638-E, North Miami 61, Fla. 


E Easy to learn in 60 to 90 days with 
= ве, RES ULTS GUARANTEED. M ake 
'opuilari Have Fun! Big Oppo rtunit: 

s! For Е 


our Home 


Television, Stag e Арре 
Info rinatto im regarding pi Че 
г rou must state your agi 


" Kensington Station 
он 24, Michigan 


BUILD, FLY 


ONE-MAN COPTER! | 


Fun to build, inexpensive, easy to 

ii саси kits available. ; Order Selen 
` — drawings, specs, photo of Gyro- 

sag or _ simpler copter Glider $1. Send now to: 


ы BENSEN AIRCRAFT CORP., Dept. PS-120 
=E Raleigh-Durham Airport, Raleigh, N. C. 
` ADDRESS 


| 
| 
i 
| 
|| Dept. of Electronics 3K, Chicago 7, iil. 
| 
| 
І 
І 
| 


SFOKESHAVE ү" 


UNUSUAL TOOLS 


Such tools, that are hard-to 
find or not available else- 
where, increase the scope of 
the projects that can be made 
in the workshop. 

You will also be interested 
in our line of fine woodwork- 
ers’ tools made by Marples of 
Sheffield — chisels, wood turn- 
ing tools, wood carving tools 
and other Sheffield steel 
edge tools. 


Send 10с coin or stamps 
(deductible on first order) 


WOODCRAFT SUPPLY 
COMPANY элеш” 


Train in the E 
new shop-labs of ЈЕ > ii 
the world famous 23828 2 Ван 


COYNE 


ELECTRICAL SCHOOL 
on a quarter of a million dollars worth 
of equipment or learn at home in your 
spare time with Coyne’s modern tele- 
vision кап 


Use this coupon to get our FREE BOOK 
"GUIDE TO CAREERS" 


COYNE ELECTRICAL SCHOOL training training 
1501 W. Congress Pkwy. at Coyne at home 


NAME 
ADDRESS 
CITY STATE 


Unlike most other schools, we do not employ salesmen. 


І 
i 
| 
І 
І 
! 
| 
| 
| 
| 
| 
i 
i 
l 
| 
| 
| 
| 
f 
i 
L 


жал ЛЫ, 


ALAA PLASTI-FORM 
> MYSTERY MACHINE 

^ furns Kitchen Table into 
Manvfacturing Plant! 


А JEWELRY 
Dx 
ar 
CANDLE HOLDERS KLEENEX CASES I 


AN HOUR & 
Spare Time 

V 
LAMINATES * FABRICATES 
MOULDS * PLATES • ENCASES 


Sensational new device with endless applications. Sets up on any 
small table, does more than a dozen machines 10 times its size. Any- 
one can operate, even teen-agers or grandparents. Most exciting 
home-businesa development in 50 years! 


From any small model, your Plasti-Form меза moulds 

thousands more for pennies each, even if original cost $10 

or more. Bronzes baby shoes for 4 usual cost. Laminates == = =ч 

practically anything in permanent plastic seal—every rain- j FREE! 

bow color, or chrome, silver plate, etc. Wall placques selling g a 

up to $15 in stores duplicated for 50¢ Makes over 15,000 V ALL THREE 
Complete Revealing §f 


ii 
I 
items to sell below market prices, and still make huge profits? 1 E 


Get Orders by Mail... We help Finance Youl ! ' pagon "ohne p 


Complete '"Business-by-Mail" Plan brings cash orders from 2 © nfidential Table E 
everywhere, no matter where you live — from families, | Top Man iufactur A 
stores, factories Don't hold back if short of money. Cost is В its 

small & we help finance you. Write for FREE Plasti-Form I 1 eM a] Báo. ЖОР 
Booklet, Table-Top Mfg Ideas & Home Mail-Order Plan. Border Pian E; "P 


PLASTI-FORM CO. fs so. rwr. umoa n 


TTA "T TT > ев 


$ 47 " + 


S FRONTIER" SIX SHOOTER ) 
REVOLVER 


This is the first time in twenty years that an exact 
copy of Col. Colts Frontier Six-Shooter Revolver has 
been offered at such a low price. Don't settle for a watered 
down or midget version of the real thing. 

Mow you can have the original gun at a price you can afford. 
Really the most beautiful Frontier Six-Shooter revolver you have 

ever seen. Excellent for hunting, plinking, home pro- M 
tection or fast draw. 


Special low price of 
À d. Blue steel finish, 22 S.LLR Caliber. 34750. 
rc Full 40 oz. weight. 544 BBL. 


=" FRONTIER MANUAL. 
Send 5üc coin for M 


FRONTIER DERRINGER 
+1995 


QUICK DRAW il 
BELT & HOLSTER a exact copy ot 
rai he original Rem- 
Beautiful heavy leather outfit. Not a di ington 41 cal. over 
kit, but complete and ready to strap j 
on. Special low, low unheard of price $ 


& under Derringer, 
at only $12.50. Send belt size. Choice Я 


now made in moderm nec j | 
‚ for modern cartridges, Won- E 
| derful pistol for hunting, р а 
| of black or natural tan. Comes in .22 v 
cal. bullet loops only. $1.00 extra for 


plinking home amd personal 
any other caliber. 


protection, A perfect second 
gun for police officers. 


All guns shipped express. 
Shipping charges collect. 


А 
ا‎ 
SPECIAL PRICES FOR DERRINGER ЕРА AND ACCESSORIES 


22 S, L LR Cal. Standard Model Blue Finish . .. $19.95 
22 $. L LR Cal. Delux Model Chrome Finish . MEME, 495 
22 Magnum Cal. Delux Model Chrome Finish.................. $29.95 
38 Special Cal. Delux Model Chrome Finish .................. $3435 
Western Model Holster & Cartridge loop bell ............,. | $ 7.50 
"nrc oic ml pak s... E 
Real Pearl Grips . ЕСИЕТ 
Real English Stag Grips . ..$ 8.00 


HY HUNTER FIREARMS WEG. C0, dept. Pak NM Асе Meu 
8255 Sunset Blvd., Hollywood 46, Calif ou have to be кей. 


DEALERS INQUIRIES INVITED 


Û POPULAR SCIENCE DECEMBER 1960 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $6 an hour, part time watch makers 
report on survey. Unique and modern Sweazey home study Sys- 
tem starts you making repairs right away on Swiss and American 
watches. Professionally prepared training. No previous experience 
needed. Special tools provided for practice, Tuition only $5 a 
month. Diploma Awarded. Free sample lesson and opportunitv 
book give all facts. Write today. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


2330 N. Milwaukee Avenue, Dept. 4120, Chicago 47, Illinois 


ELECTRIFY “Gane ROE 


PUMP ORGANS 


| YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
WEE а ar Low-Cost Lee Silent Suction Unit 


EASY TO INSTALL 
FULLY GUARANTEED 
1000'S IN USE 
write to 


| LEE MUSIC MFG. co. | 
Box 595, Tujunga, Calif. 


AN UPHOLSTERY 


TU YOU'RE IN BUSINESS RIGHT OFF—Practical course, 
complete upholsterer's tools, materials, frames, 

MORE all you need to earn while you learn AT HOME. 
MONEY 


N. Y. State-approved training in upholstery, 
slip covers, etc. Big Opportunity Field. FREE 
Illust. Catalog, FREE Sample Lesson. Write 
Today. Approved for Vets, Accredited by N.H.S.C. 


Upholstery Trades School, Dept. MX-1612, 721 Broadway, New York 3, N.Y. 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home, Write 
for free map and literature. 


AMERICAN OIL SCOUTS, Dept. PS 
8350 Santa Monica Blvd. Los Angeles 46, Calif. 


Wear a Web for strong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
trial, purchase price refunded in full, 
Write now for free book on rupture care. 


WEB TRUSS Co. Dept. PS-12, Hagerstown, Md. 


When Writing to Advertisers 
Please Mention Popular Science 


CAREER IN ELECTRONICS? 


Train in beautiful California . . 
the center of the Electronics Industry 


VETERANS APPROVED * A.S. & B.S. DEGREE IN 


Send for FREE BROCHURE 


ELECTRONIC TECHNICAL INSTITUTE Р. О. Box 437 e Inglewood, California 


READY CUT MES 


$2295 ^'^ DIRECT FROM MILL 


YOU SAVE the a which help make today's buildin 
cost expensive: high labor cost, contractor's profit in 
overhead, insurance, architect's fees. Cut-to-Fit elimi- 
nates usual lumber and material waste, also costly mis- 
takes. Anyone св assemble. Simple, easy-to- foltow 
plans furnished and each part numbered. Complete with 
all lumber, roofing, nails, glass, hardware, paint, doors, 
windows. Freight paid. Low-cost buil din plans sold 
separately if desired. 57 Homes and Floor i lans. 


5 EASY PAY PLANS 
COLOR CATALOG 


Е 
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INTERNATIONAL MILL & TIMBER CO. 
Dept. PS120 Bay City, Mich. 


get into operating or repairing 


EARTH MOVING EQUIPMENT 


Men needed now for good paying jobs in booming road and econ- 
struction work. Learn operating or repair-rebuilding of heavy road 
machinery, cranes, dr aped earth carriers, etc, Actual ‘‘on the 
job'' training, 5 to 315 week courses. Classes start every Monday. 
Reserve your Di now. Complete catalog and reservation facts 
FREE. Approved for veterans. Write 


Creve Attn.: 5.0. Hutch, Box 368, Braidwood, Ill. 
FREE SALES OUTFIT THAT STARTS 
BIG SHOE BUSINESS FOR YOU 
on Postcard ge: c in highly profitable, repeat-order 
hoe business! Sell amazing line of Air 
Cushion Innersole comfort shoes to 
friends, neighbors, fellow workers. 
Dress, sport, work, safety shoes for 
men, women. Make $10 to $75, as 
; much as $200 monthly just in spare 
"s time. No investment. Send card to- 
tees day for FREE SELLING OUTFIT. 
“sxe” Mason Shoe, Dept. 6-745, Chippewa Fall, Wisc. 


aa, 


EXQUISITE $1.50 PRECISION MODEL PLUS 35c CATALOG 
FOR $1! To introduce collectors to sharply detailed replicas from 
Government blueprints . . . Sherman tank plus catalog. Send $1 to: 
AUTHENTICAST, LTD., 7969 77th Avenue, Glendale 27, N.Y. 


Newest nunda айг amc: рса — Electra 

p" prop-jet— Boeing 707—Ajir Force F-104 Star- 

| fighter—Regulus |—missile launching—car- 

rier sounds—also autos— music —trains — household — 
industry. More than 13 classifications; over 1500 
real-life sound effects. See your dealer or send 25¢ for 
2 catalogs containing more than 250 record listings. 


MP-TV SERVICES, 7000-H Santa Monica Blvd Hollywood, Сай. 


PLASTEX INDUSTRY ne ani on sh all 
ale for bi Bran ction of Lamps, "loc st ids, Ат 
Coc ids, Nove е! + in Plastic Marble imii ion. 
perience песе 
Store Sellers, 
small inve 
orders now being pini "ed. 


i ite rial раа те шат 10c 
Moulds 1 for fast pri onu on 
FN od profit. Big he shai 

A1 nt Hi оце men m Han 
for ылыо did neato ar ib security, Our NEW FREE 
booklet will ir «SE aun Benet 


PLASTEX INDUSTRI ES. Dept. : 2 3400 Third Avg. New York 56. М Y 


stTInent bi ine 


| FREE Book 


1961 LAFAYETTE 
T 
ELECTRONICS CATALOG 610 


From the world’s leading supplier of 
electronics and stereo hi-fi equipment 


OUR 40TH YEAR 


The biggest and best catalog in our his- 
tory, featuring the latest equipment from all 
major manufacturers at prices that can't be 
beat anywhere. 


HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY ITEMS 
AVAILABLE IN THIS CATALOG ONLY 
The "complete shopping center" for the audio- 
phile, hobbyist, technician, student, engineer, 


serviceman and dealer. Mail the coupon today 
for your free copy. 


LAFAYETTE LOCATIONS 


JAMAICA > BRONX . NEW YORK CITY 

NEWARK œ PLAINFIELD * PARAMUS «+ BOSTON 

PRP к= е SF SB тыз SSS SS SSS SS SSS SS Шш эш See ше ып бы 

' Lafayette Electronics Dept. KL-6 i 

i Р.О. Box 190 - 

' Jamaica 31, N. Y. І 

! Send me the FREE 324-pg. 1961 catalog 610. | 

і PRU ccc cussed | 
1 

{ Address... ! 

[| 

! City... „.Топе........$їаїе....................... d 


n! Have My Own Shop Now!" - 


Says Freeman J. Jeffress 
Oklahoma City, Okla. 
“Tour course is so good, 
take back the money I paid for it. I 
have a nice little shop set up in my 
home and it has already paid for itself.’ 


"à LOCKSMITH 


Add 30% -100% to YOUR INCOME with easy 
spare time earnings. Cash in on nation-wide 
shortage. 

Earn Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished FREE. 
Age, education, minor physical handicaps 
don’t matter in this growing trade. You 
can quickly qualify as a skilled locksmith. 
Step into a big pay, big opportunity job or 
hign-profit shop of your own. Study at nome 
as little as one hour a week. Gain practical 
experience through well-illustrated lessons. Do 
real jobs on car locks, house locks, padlocks 
and safe locks, under the guidance of experts. 


MAIL COUPON FOR FREE BOOK 

For a future as your own boss or in a high-pay 

job, write now for FREE illustrated book! 

Only school of its kind. Lic. State of N.J., 

Accredited МНС, Locksmithing Institute, 
(Div. Tech. Home Study Schools) . 

Dept. 212. 150 Park Ave., E. Rutherford, N.J. 


I wouldn't 


PROFESSIONAL 
Tools FREE 
with Course 
Approved 
for Veterans 
=n —— MAIL COUPON NOW! 


| LOCKSMITHING INSTITUTE, Dept.212, | 
| 150 Park Avenue, E. Rutherford, М.Ј. | 
| Please send Free Illustrated Book without obligation, | 
|| Name 

| (Print here) | 

Address == = 

| i ише State 1 | 
lo ‘Check if Veteran (No salesman will call. ) | 


| FOR INDUSTRY OR HOMECRAFT 
8 TILT ARBOR SAW 


BUY DIRECT FROM — 
FACTORY eg. 


n 
e 


ИК, en 
uri 
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REMAINS LEVEL 


Heavy duty all cast iron 
and steel construction. 
Precision ground cast 
iron table. Price includes 
massive cast iron mitre 
gauge and patented mo- 
tor drive that fits any 
motor. Does everything same as saws costing five times 
as much—cross cuts, rips, bevels, mitres, dadoes, cuts 
compound angles. Adjustable depth of cut; 0” to 214". 


i SPECIAL BARGAIN—This saw is our 1960 model. Brand 


d b durs E FACTORY | 
less blade PRICE 


new—sent to you in factory sealed cartons. Sold and i 
guaranteed direct from factory to you at a fantastic 
bargain. This machine has features of machines costing 
many times more. 480,000 now out working—winning 
praise everywhere. | 


MONEY-BACK GUARANTEE 
Try this famous saw 10 days. If not completely delighted 
—FOR ANY REASON—return for immediate refund. 
SENT EXPRESS COLLECT Send checkor M.0.$2.00deposits 
on C.O.D.'s. We reserve right to refund money if stock 
{ is exhausted. Avoid diappointment. Order right now! 


AMERICAN MACHINE & TOOL CO. 


ROYERSFORD 8, PA. 


.22 Cal. Automatic Repeater 


и Imported from W. Germany! Not lethal 
——hut MOT SOLD TO MINORS! Solid all- 
metal design. Pull trigger-—WHAM! 
You'll frignten the daylights out a any 
character or prowler. 6-shot FULLY AU- 
TOMATIC! Self-ejecting clip. Мо permit 
needed but not shipped to New York or 
Calif. Others check local ordinances. 
Sorry, mo COD's on this item. $7.95 
Value. Money back guarantee. 


New York 2, н ү. 


THORESEN, 7-N-608, 585 Water St., 


WANTED! 


Mechanically Inclined 
Men to Qualify for 


BIG PAY JOBS | 


AND SPECIAL FACTORY 


Inc., Dept. 


TRAINING IN DIESEL 


'"We need qualified repairmen, operators, иеаз ра 
NOW'', say Diesel Manufacturers, Highway Build- 
ers, Truck Line Operators in every corner of America. 
Can you qualify for these High Pay Jobs? We can 
help you! Interstate's General Course and Cummins- 
approved Diesel home-training courses are interna- 
tionally recognized. Advisory placement service for 
trainees. Don't wait. Men are needed NOW! 


Get the Facts Today! 


weni INTERSTATE TRAINING SERVICE | 
| Dept. A-2, Portland 12, Oregon | 
| Rush information on 1.T.S. Diesel Courses, Special Factory | 
| Training and Diesel Job Opportunities. | 
| Nam | 
ишь | 
| City Zone State | 
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Switzerland 


HOME-IMPORT 
BUSINESS .... 


— Men, women. Make big profits buying low cost im- 
EL. ports abroad (see examples at left) and selling to 

| friends, stores or by mail order. Famous world 
trader guides you—shows you how to find thou- 
| sands of exoticimports for full orspare time busi- 
4 x ness, how to pocket profits in advance on for- 
< 4. ED eign drop shipment plan. Full details FREE! 
m А | Airmail reaches us overnight. Write Today! 


MELLINGER CO.,1717 Westwood 
Dept. C-24C, LOS ANGELES 24, CALIFORNIA 


Hi-fii Yes-No? 


Now! Two amazing test records! 
Developed by the editors and electronics 
engineers of Popular Science Monthly. 

A pair of Hi-Fi tools that no Hi-Fi fan can 
afford to be without—completely different 3314 
l.p. test Records! 


ә 

Each record serves its own purpose... 
Test Record Vol. 1, “Testing with Sine Wave 
Frequencies," uses electronically produced tones 
to analyze each component in your hi-fi set. 
Here are just a few of the features: 

e Tune speaker enclosures just right — by ear 

e Discover how quiet or noisy a turntable is 


e Show up worn stylus or poor tone arm 
e Challenges you to name common sound effects 


Test Record Vol. 2, “The True Sounds of 
Musical Tones," consists entirely of life-like 
tones of the actual instruments of a symphony 
orchestra—employed in a unique way to let you 
hear how your set gives out with real music. 


Here are just a few of the features: 

e Check transient response and dynamic range 

e Explore the personality of orchestral instru- 
ments 

e Test bass response with actual music 

e Shows how the high frequencies give realism 
to music 

Avoid Disappointment when You 

build or buy new equipment... 


Magazine Services, Inc. Department R-1260 
| 355 Lexington Avenue, New York 17, N. Y. 

Please send me, postage free, and fully guaran- 
| feed, the Popular Science Hi-Fi Test Records 
| checked below. Check or money order is en- 


closed. | 


{ [] $3.50 for Vol. 1 
i [] $3.50 for Vol. 2 
O $6.00 for both Vol. 1 and 2 
| [] $10.00 for 2 sets Vol. 1 and 2 


Name 
i Address | 
| City, Zone & Stat 
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MANUFACTURE this BEAUTIFUL 


OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


$4.00 worth of sand and cement pro- 
duces this attractive fireplace. Sells on 
bon sight from $60 to $80. Easy to start 
[um your own profitable business in your 
: backyard. Mo experience necessary. 
Big profits. Exclusive manufacturing 
territories. Write immediately for full 
details. General machines sold to U.S. 
Government. Dealer inquiries invited. 


S 
- GENERAL ENGINES C0. INC. Therotares Ne d. 


BUILD YOUR MUSCLES FAST 
WITH DAN LURIE BARBELLS 


Get results as no other method can, See as low as 
vour armis; Кырлы (ела Жы like magic. 
No othe res, Get $10.00 
BODY MOLD COURSE. FREE with order. 
Results guaranteed. Buy direct and save. 

O Ib. set .. :22- Pel e 150 In. set .. 
100 Ib. set . . $15 .98 e 200 | set .. 


DAN LURIE 

AMERICA'S 

НАШЕМ 
MUSC 
BUILDÉR 


bias ge ез p approx. S 0*6 higher. Extra wts. 15c 
ash ‚О.В. Plant. Order today. 
DAN TURE “BARBELL GO. 1661 Utica Ave., Dept. 70- М, Bklyn. 34, N.Y. 


WT. 3/4 LB. 


PRISMS $1.50 


Made for U.S. govt. for 
tank periscopes, Fine op- 
tically ground, big preci- 
sion prisms with silvered 
base. Terrific for all types 
of  spectographic work, In| 
homemade telescopes & other opti- 
cal systems for bending rays, NEW, 
PERFECT! Cost U.S. govt. $25 ea. NOW- 
5. 2 nt "n e 4 tor. 9: со. ims эз above-1" long (no silver back- 
pd. orders. Cal. res. add sales tax. 


FRANK SALES, EU Sunset Blvd. Dept. PS 1260, Los Angeles 26, Caii 


Cards, Stationery, Mode ce Circulars, 
labels, photo and movie titles, church work, 
tags, etc. Save money. Sold direct from fac- 
tory only. Raised printing like engraving, too. 


Own a Printing Business 


P Jes forOthers,Good Profit. Have home shop. 

zi; Junior press $15; Senior $29 up. We supply eve- 

hing. Каву кои, ите forselfinshorttime. 
rite now x free details. 

KELSEY PRESSES, Z-33 Meriden, Conn. 
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JUST CLIP THIS AD 


Fil in your name and address. Receive giant new 


plus every new issue for full year 


See America’s finest values in Hi-Fi, ! 
Parts! Over 100,000 electronic marvels for teday's enjoyment, exciting 
gifts, all-year pleasure. Low as $2 down, pay balance after Christmas. 


Mail this ad to RADIO SHACK, Dept. 60M4 
730 Commonwealth Ave., Boston 17, Mass. 
YES! Without obligation mail free catalogs for full year. 


Sinis cmd C Eid 
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RADIO SHACK 
Electronics CATALOG 


See values 


Stereo, Ham Radio, Kits and like this! 


Transistor Pocket ў 
Radio only $8.88 i 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU *5°° AN HOUR 


Write today for free facts about the 
| newest and most fascinating of all 
new home operated businesses. For 
the first time, а simplified machine 
brings the fabulous profits of Plastic 
Sealing and Plastic Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it with a 
few minutes practice. Then — with 
our MAGIC MAIL PLAN —can get 
mail orders pouring in daily with 
cash in every envelope. 


No Canvassing or Selling 
Fill orders at home in spare time to 
start. Then expand to full time busi- 
ness, We even supply circulars to 
bring back cash and orders. Rush 
name for all the facts you need to 
start. A postcard will do. No charge. 


WARNER ELECTRIC CO., Dept. L-3-P 
1512 Jarvis, Chicago 26, Illinois 


The machine is turning 
outa job that will bring 
operator $2.58, hy mail. 
Material cost, only 11c! 


learn at Home to Fix 


APPLIANCES 


Tester Furnished—No Extra Charge. 
National Radio Institute trains you 
at home. Every service customer is 
worth more when you can fix his 
electrical appliances. Mail coupon 
for Lesson and Catalog. 


=z — — — — —— ee 


| National Radio Inst., Dept. BNO, Washington 16, D.C. | 


Please send me Electrical Appliance Sample Lesson and 
| Catalog FREE (No salesman will call), 


| 
| QUU ал А H—— see... МОВЕ „|! 
EDUC REP - 

| 


„т, ЖИ ЖИ НИНИ НИН. Zone............9tate... чм 
ACCREDITED MEMBER NATIONAL HOME STUDY "COUNCIL 


BUY 
DIRECT 


_ SAVE UP TO 50% OFF RETAIL PRICES 


1 ACCORDION CORPORATION of AMERICA, 1 
| Dept. Р-120, 2003 W. Chicago Ave., Chicago 22, Ill. i 


TH of comparable accordions! Buy Direct Rush Free catalog and Impo rter-to-You prices, | 
Im po rter- |) гот World's Largest Dealer! 5-Day | ! | 
""- " FreeTrial! Low Importer-to-Y ou Prices! і RAMS ______________________________ і 
г | Over30 models—finest Italian makes. New Col | 
to-You ro easier terms! Bonus gifts FREE. Kush l 0 or Address... nu "T m | 
C coupon for Free Color Catalogs and Dir- Catalog | 
ect Importer-to- You prices! Writetoday! | (Seen aaa a Raa 


AConomize o Gasol 


Get more miles per dollar—install an AC 
ACon-O-Mizer between your fuel pump and 
carburetor. Reduces flooding and stalling 

. tailors fuel pressure—precisely опа 
instantly —to every driving condition from 
idle to full throttle. The best answer yet 
to real gasoline economy! 


suggested retail price 


$"795 
At Your Nearby 


Service Station, garage 
or General Motors 
Dealer 


AC SPARK PLUG LY THE ELECTRONICS DIVISION OF GENERAL MOTORS 


[KEEP YOUR... i ' : T 
um reee E SD rutina 


POWERFUL 
CO; GUNS 


You Can DEPEND on BENJAMIN =. . fOr 
style MAEVE = Convenience — Economy 


No. 3600 BENJAMIN 
Super 100 Shot BB Gas 
om | Rifle. NonToxic—Safe 
рамро puni | —Convenient—Uniform 
^^ | Hi-Velocity Power, === 

| Мо. 2600 BENJAMIN | No. 3620 BENJAMIN 
Super 35-Shot 88 | Super 85 Shot Cal. 22 
Gas Pistol. Safe— 


Gas Rifle.... $21.95 4 
No Pumping—Uniform Hi-Power. | No. 3100 Super 100 

/ For Target & Small Game. $18.95 | Shot BB Air Rifle. Adj. 

No. 2620 BENJAMIN 20- Shot Cal.| Shooting Force $24.55 

7 22 Bas Pistol. Economical. $20.85 | No. 3120 BENJAMIN 

— No. 1300 50-Shot BB Air Pistol $23.50 | Super 85 Shot Cal. 22 

No. 1320 BENJAMIN 35-Shot Cal. 22 Air Pistol $25.50 | Air Rifle..... $26.95 

Catalog All Models Benjamin Single Shot & Repeaters— Cal. BE 

or 177 or 22, Also, Special Hunting & Fishing Knife Offer. | 


BENJAMIN AN RIFLE CO., 852 MARION ST., ST.LOUIS 4, MO. 
` SMALL! POWERFUL! 


CONDMY 


ine i ee rr bE E npr 
"a ای جوک‎ tir apri ai a pop pog ی ہر تو مچ‎ mna ii 


Unequalled value! Low price! 
America's finest tractor. Rug- 
gedly built. Easy to operate. 
190 lbs. Borg-Warner clutch, 


Thousands 


in Use complete trans. and diff HO to 1 reduc- 
| details. — tion, 40% more drawbar pull 
Engineering Products Co. than ordinary tractors 8-1/4 


1005 A-12 Anoka Ave, H. P. engine. 20 quick change 
Waukesha. Wisconsin implements. HOOD, FENDERS. 


Train at home for Big Money in 


Experts say that “America needs 
100,000 auto mechanics and 25,000 
repair shops." Good jobs everywhere. 
Steady work. High pay plus oppor- 
tunity to go in business. Train at 
home. Earn money spare time as you 
learn. Mechanic’s tools and test in- 
struments sent. Diesel or Body Re- 
building lessons included. Facts are 
free. Be sure to mail coupon today. 


r——— ————— 


COMMERCIAL TRADES INSTITUTE 
1400 GREENLEAF AVE. * CHICAGO 26, ILL. 


| 

| 

| Мате ee | | 
| Addres 

| 


lone.  J State 


| oo —————— eM — e —— | 
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ACon-O- Mizer | 


| 
| 


И you take 


Color Pix 


8mm - 16mm - 35mm 127 • 120 • 620 


You must get our MONEY SAVING 


Free Catalog 


Listing all popular KODAK and ANSCO Film 
Type and Sizes . . . WRITE TODAY! 


SO LA Fe CINE PRODUCTS, Inc. 


“Direct-by-Mail”’ Film and 4247 S. Kedzie. Chicago 32, 
Processing Specialists for almost a quarter century’ Dept. PSM 


TELEPHONES 
® MODERN CRADLE STYLE 


Genuine telephone company phones, re- 
conditioned. Ideal for Inter-House, House- 

-Barn, Office to Shipping Room, etc. | 
Battery operated. Guaranteed. Also, Mag- 
neto Telephones for Farms. Camps апа! 
Mines. Telephone Materials and Supplies 
of all kinds. 


$3.00 
2 for $5.00 


| TELEPHONE DEPT. P$-610, 1760 Lunt Ave., Chicago 26 
"America's Larges? Independent Telephone Repair Shop” 


Statement of Ownership, Management and Circulation, 
required by the Act of Congress of August 24, 1912, as 
amended by the Acts of March 3, 1933, “July 2. 1946 and 
June 11, 1960 (74 stat. 208) of Popular Science Monthly, 
published monthly at New York, N.Y., for October 1, 1960. 

l. The names and addresses of the publisher, managing 
editors and business manager are: Publisher, Popular Science 
Publishing Co., Inc., 355 Lexington Ave., New York 17, 
N.Y.; Editor, How ard Allaway, 355 Lexington Avenue, New 
York 17, N.Y.; Managing E itor, Frank Rowsome, Jr., 355 
Lexington Avenue, New York 17, N.Y.; Business Manager, 
Robert D. Beals, 355 Lexington Avenue, New York 17, N.Y. 

2. The owners are: Popular Science Publishing Com- 
pany, Inc, 355 Lexington Avenue, New York 17, N.Y.; 
Stockholders of Popular Science Publishing Company, Inc., 
Mansell and Company, 45 Wall Street, New York 5, N.Y.; 
Marguerite N. Cole, Round Hill Road, Greenwich, Conn.; 
Robert D. Cole, Round Hill Road, Greenwich, Conn.: 
Noreen S. Capen, Capeswold, Bedford Village, N.Y.: Ada 
Bell Wilson, 683 Springfield Ave., Summit, N.J.; Irma V. 


Hammond, 1 Carstensen Road, Scarsdale, N.Y.; Godfrey 
Hammond, 1 Carstensen Road, Scarsdale, N.Y.: "Helen В. 
Glennon, 49 Woodbine, Larchmont, N.Y.: Margaret C. 


Jennings, 12 Overlook Drive, New Canaan, Conn.; Jean L. 
Cole Van Buren, Grosset Road, Riverside, Conn. 

3. The known bondholders, mortgagees and other secu- 
rity holders, owning or holding 1 percent or more of the total 
amount of bonds, mortgages or other securities are: none. 

4. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee is 
acting; also ihe statements in the two paragraphs show the 
affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security hold- 
ers who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than 
that of a bona fide owner. 

5. The average number of copies of each issue of this 
publication sold or distributed, through the mails or other- 
wise, to paid subscribers during the 12 months preceding 
the date shown above was: (This information is required 
by the act of June 11, 1960 to be included in al] statements 
regardless of frequency of issue.) 1,281,000. 

(signed) Eugene S. Duffield. President 

Sworn to and subscribed before me this 29th day of 
September, 1960. Esther Eyl Talbert, Notary Public, State 
of New York No. 24-9276475. Qualified in ‘Kings Co. Cert. 
filed in New York Co. Commission expires March 30, 1962. 


MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 


Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may be traced to Glandular 
Inflammation . . . а constitutional disease. Neglect of 
this condition often leads to premature old age and 
sometimes incurable malignancy. 

The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam- 
mation by NON-SURGICAL Methods. They found sooth- 
ing relief and а new outlook in the future of life. 

This Free Book may prove of utmost importance in 
your life, Write Today. There is no obligation. 


Excelsior Medical Clinic Dept. B6229 Excelsior Spgs., Mo. 


GET ELECTRONICS 


V.T.I. training leads to success as technicians, field engineers, 
specialists in communications, guided missiles, computers, 
radar, automation, Basic & advanced courses in theory & labora- 
tory. Assoc. degree in 20 mos. B.S. obtainable. ECPD accredited. 
G.I. approved. Graduates with major companies, Start Feb., 

Sept. Dorms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 
DEPT. S VALPARAISO, INDIANA 


Boat Plans 
О ATS Patterns 
! Frame Kits 


KIT CATALOGS —Over 50 Models — Pre- 
“assembled. Runabouts, Cruisers, Fish- 
ing (8 to 19°). Anyone can assemble. 
—À — mplete Marine Accessories, Fiber- 
— e ert "CREDIT Сота] plastics, Trailers, Paint, etc. 
| TERMS Also Catalog on 50 Modern Plans and 
Patterns. Prefab Frame Kits— 


FREE FREIGHT— SAVE 24 ‘SEND 10c FOR 2-coLoRED CATALOGS 
CRAIG- CRAFT, Tonawanda 1M, N. Y. 


Locksmithing MAKING 


teaches you how to pick locks, de- code, 
make master keys, repair, install, serv- 
ice, etc. New self-Instructlon lessons for 
every handyman, homeowner, carpenter, 

mechanic, service station operator, fix- 
= t shop, hardware dealer, gun- 
smith. 53 easy illustrated les- 
sons, Full price only $5.95, post- 
paid; or C.O.D. plus postage. 
Satisfaction or refund guaranteed. 


Nelson-Hall Co., Dept. MP-1 
210 5. Clinton St.,. Chicago 6, III. 6, Il. 
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Re-Power NOW with a V-8 or 6 bent eminem SiS ине Use 


Ford - Chev - Mercury - GMC - Pont - Stude - Dodge or Plymouth 
in Jeeps, Jeepsters. Sta-Wgn, Trucks, Kaiser & H. J. cars. Con- 
version kits $45.35 to $56.90. Want fast action? Give us full infor- 
mation, send $15.00 Dep. and we will ship correct kit. Bal. COD. 
Send full amount for prepaid shipment. Wire, phone or write today. 
Details FREE. 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St. Phone CR6-3442 Pendleton, Oregon 


PROVEN IN OVER A BILLION 
MILES OF SERVICE 

i4 Warn Hubs on your 4 w.d. give dou- 
© ble-duty value — economical, free- 
б ш beeling 2 › w.d. (with added рер!), 
normal 4 w.d. —automatically with 
Lock-O-Matics, manually with Warn 
Locking Hubs. See your 4 w.d. dealer! 


WARN HUBS WARN МЕС. CO., Inc. 


Riverton Box 6064-B 
Seattle 88, Wash. 


n "ETC 


Superior's New Model 70 UTILITY TESTER? 


IFOR REPAIRING ALL 


ELECTRICAL APPLIANCES 


| MOTORS - AUTOMOBILES - TV TUBES | 


As an electrical trouble shooter the Model 70: 


e Will test Toasters, Irons, Broilers, Heating Pads, 
Clocks, Fans, Vacuum Cleaners, Refrigerators, 
Lamps, Fluorescents, Switches, Thermostats, etc. 


\\ | A | M » 


* Will test all TV tubes for open filaments, inter- 


& Measures À. ALC. опа D.C. Voltages, P C. and D.C. 
Current, Resistances, Leakage, etc. 
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, * Will measure current consumption while the 
appliance under test is in operation. 


è Incorporates a sensitive direct-reading re- 
sistance range which will measure all resist- 
ances commonly used in electrical appli- 
ances, motors, etc. 


7 щш 


Ф leakages detecting circuit will indicate 
continuity from zero ohms to 5 megohms 
(5,000,000 ohms). 


As an Automotive Tester the Model 70 will test: 
€ Both 6 Volt and 12 Volt Storage Batteries © Generators © Starters е 
Distribuiers ® Ignition Coils € Regulators 9 Relays ® Circuit Breakers 
è Cigarette Lighters ® Stop Lights ® Condensers е Directional Signal Systems © 
All Lamps and Bulbs ® Fuses ® Heating Systems е Horns € Also will locate 


poor grounds, breaks in wiring, poor connections, etc. $ 85 


Model 70 comes complete including 64 page book, only. .... ў 


SHIPPED ON APPROVAL 


NO MONEY WITH ORDER — NO C. O. D. 


Try for 10 days before you Y MOSS. MOSS ELECTRONIC, INC. 
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[| 
buy. If completely satisfied - Dept. D-829 3849 Tenth Ave., New York 34, М, Y. ' 
then send $3.85 and pay Î Fiesse rush Model 70. If satisfactory, I will pay on " 
balance at rate of $4.00 per н terms specified. Otherwise І will return tester. ! 
month for 3 months — Мо - | : 
Interest or Finance Charges i Name i 
Added! Tt not completely і ) ! 
satisfied, return to us, no E 
explanallon necessary. Ln City. a 
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DO YOU WORK 


WITH | m | A 


Wia 


жыз: 


You at last a new modern, low ерй 
electric foot warmer that will keep you 
healthy, happy and comfortable. 


HELP PREVENT я | 
COLDS WITH... ELECTRO E: 
Check stand cashiers, secretaries, assembly line workers, 
housewives, office workers, theatre cashiers, machine 
operators, telephone operators, and many others through- 
out the country are now singing the praises of the Electro 
Mat. There is no further need to work all day with cold feet, 
Safe and Economical. 


Size 14" x 21" 
lightweight portable INTERSTATE RUBBER PRODUCTS CORP. 


Consumes less 908 Avila St. Los Angeles 12, California 
vb cats 9108 Meyers Rd. Detroit 28, Michigan 

power than a 100 a | 

watt light bulb. Please send me Electro Mots at $7.95 each. 

Mail your check IMPORTANT SAVING: 

or money order If б or more ordered, price is only $6.95 each. 

today for ONLY LJ C.O.D. Enclose $1.00 deposit with order. 

| Prepaid 


Nome 


57.95 Address 


Delivered City  . State 
Dept. 509 PLEASE PRINT CLEARLY 
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Cash in on the millions of dollars spent every 
year for products and services sold by mail. Mail 
order businesses have been reaping large profits 
through effective advertising. More often than 
not, this includes Classified. 

Whether you're a beginner running a business 
from your living room, or an established mail 
order firm, you should read this important book- 
let and find out: 


What to sell 

Where to advertise 
How to analyze results 
How to write your ad 
How to handle inquiries 


This booklet covers in detail the facts about 
low-cost, business-producing classified ads, and 
how they can produce results for you. Printing, 
Pipes & Tobacco, Stamps & Coins, Automotive 
Accessories, Magic Tricks and Sporting Goods 
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Ex CES 


Get your copy of amazing new Wome 


“HOW TO MAKE MONEY THROUGH <= 
CLASSIFIED ADVERTISING.” = 


HOW TO 
MAKE MONEY 
THROUGH 
CLASSIFIED 
ADVERTISING 


в. Сешм К. КҮ 


are just a few of the products and 
services that can bring you extra 
profits from an investment of as 
little as $20.70 for an average 
three-line ad in the classified sec- 
tion of POPULAR SCIENCE. Sai - 

So—if mail order selling beck- rorvian неве) 
ons you, learn how it's done, how - | 
even your present retail business 
may be ripe for mail order sales. Send for this 
fabulous booklet, “How to Make Money Through 
Classified Advertising," TODAY. 

Only 10‹ to cover postage and handling will 
get this booklet in the mail to vou NOW. 

Don't delay—send 10е (coin or stamps) to: 


0.K. KELLY, CLASSIFIED ADVERTISING MANAGER, DEPT. P12, 


POPULAR SCIENCE 


355 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


MAKE EXTRA CASH 
SHARPENING LAWN MOWERS THE MODERN WAY 


Start your own shop! Full 
or spare time. Earn many 
dollars in a short time... 
average $5.00 per hour. 
Many mowers need sharp- 
ening. With MODERN'S 
Extra Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one. 
All operations are done 
quickly and easily. You 
make money from the start. 
Write for free details. 


~ MODERN MFG. CO. 
. # 160 М. Fair Oaks Ave. Dept. 
* Pasadena, California 11-6 
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Earn $125 Per 
Week and up 
AUTO DIESEL 

MECHANICS 


Write for free bulletin 


AUTO-DIESEL COLLEGE 
226 7th Аче. ML. Dept. 41 
Nashville 3, Tenn. 


SAVE 


УР TO 


MEN WANTED 


Master a trade with a future — learn 
Auto-Diesel mechanics in our shops. You 


learn with tools on real equipment. Earn 

| while you learn. Many of our graduates 

| earn $125 per week and up. Мо previous 
experience necessary. Day and night 
courses. Approved for veterans. 


FREE 


Catalog | للل‎ 
nd IMPORTER -TO-YOU PRICES 
and Play at Sight-No lessons ч 
"s. Buy Direct—Save 16. Own the fin- 
Discount est. Italian hand-crafted! 5-Day \ 
Free Home Trial. seis Miksa ped — 
ires Money-back guarantee, Free Cat- Ш o oe 
Prices. aloes, Discount Prices. Write— vv 

Write 


i 


Philharmonic Organ Corp. С 
2003 W. Chicago Ave., Dept. P-- 120, Chicage 22 


Complete with Earphone & Aerial Kit. Accurate tuning. 
Loud, clear reception. Entertaining-educational. Easy 
"to follow instructions. Large selection of low cost 

kits available. Write for bulletin pg. 3 


PARTS UNLIMITED INC. 1 State St. Bloomfield, N. J. 


&- я ASTRONOM ICAL TELA RE PARTS! | 


Before you buy telescopes , , . Know telescopes! Our 


BIG.NEW ҸӘ + BIG 64 page catalog shows you every part and accessory 
уса kh 3 imaginable including mirror kits, our famous line of com- 

64 PAGE plete TRECKER telescopes, various models of refractor 
CATALOG A. | telescopes... also microscopes, riflescopes, spotting 
Ш ©) Чы € scopes, etc. Largest selection of hooks on Astronomy. 
(refundabie fÓ sd W Interesting und informative, explains what's really im- 
on 'LB portant... POWER or RESOLUTION in your telescope! 
first order, : if Don't delay, send ole now for this information-packed 


$5 or more );—7t3 catalog from the nation's foremost telescope manufac- 


turer, Est, 19533, 


/ COAST INSTRUMENT, INC. 


Dept. Q, 


Dealers Inquire 4611 Long Beach Bivd., Long Beach 5, Calif. 
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БОО COMPASSES' 
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E uS | УУД ЕТАПИ < 
TE | A jeweled, precision instrument—de- с З 
& | signed for modern cars. Full, indirect n" : 
O | illumination. Sharp, clear letters. Silver Å 
ШЫ ~ | or gold Celebrity models $7.45, stand- 
ЫЫ 9 | ord models $5.95, illuminated $6.95 NUR | 
аш | APPROVED BY AUTO MAKERS J 
ee ^ | Fine Quality Compasses for over 31 Years — Be 
Ma Write 
| - 1804 Kelso St., Flint 1, Mich. for Folder 


Not everyone does as well, but T.N. CODY, P» 
icho started a business of his own,reports... р А 
| ! 


For 12 months I’ve averaged d y. 


Le = 


MNT. T CUTE, dus 
— most of it clear profit for me! 


Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. Naples grossed 
more than $200 his first week. A father-son combi- 
nation grossed $44,000 their second year. H. Lemon 
says, “I netted $133 in one 8-hour day." 

How much you make depends largely on you. You 

need no special skill, no large investment. Start 
part time if you wish. 
NO SHOP NECESSARY • Our Electric Deterger sham- 
poos rugs, carpets right on floor—removes dirt and 
grime and helps to show their natural color and 
beauty. So efficient and safe it is used by largest 
railroads and hotels. 

This is not a lease proposition. 
You own the machine, you work 
when and where you please and all 

the money you take in is your own. 
No risk. Machines fully guaranteed. 
VON SCHRADER MFG. CO., 1 
WITT "'R'' PI., Racine, Wis. 
Without obligation send me FREE book- 
let about your RUG DETERGER and tell 
me how I can start my own permanent, 
profitable business. 
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Beauty by 
Colorcrete 
Can Earn 
High Incomes 
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Beautifying buildings by Colorcrete is a business 
opportunity awaiting men of modest capital 
everywhere. Owners of homes, stores, motels, 
schools — almost any type of construction—are 
looking for means to give lifetime eye-appeal fo 
drab or dirty concrete, stucco and similar ma- 
sonry surfaces. Colorcretors can do such jobs, in 
little time and at little cost, and pocket generous 
profits. Colorcrele is a cementitious material, ap- 
plied by air pressure. Tough, lenacious, endur- 
ing; 30 colors. Investigate this low-investment 
enterprise by writing for the Opportunity Book. 


COLORCRETE INDUSTRIES, INC. 


COLORCRETE 
572 Ottawa Ave., Holland Mich. | а 1» m m 
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DETROIT 


REPORT 


By Ken Fermoyle PS Detroit Editor 


Aluminum Sixes? Mum’s the Word 


‘T\HRYSLER isn’t saying much about 

it, but one of every ten 1961 slant- 
six engines will have a die-cast alumi- 
num block. They look like, and have the 
same specifications as, those cast from 
gray iron. But they’re more than 100 
pounds lighter. 

The blocks use cast-iron cylinder 
liners. Heads and manifolds are also 
made of iron—for now. Ultimately, engi- 
neers hope to pare costs so that head 
castings can be aluminum, too. Their 


No valve-gear change on Fords. 
The tricky, spring-loaded cam arrange- 
ment, designed to maintain zero lash in 
the valve train of 1961 six-cylinder 
engines, fell by the wayside at the last 
minute. Persistent bugs kept cropping 
up and Ford decided to hold it back 
rather than run the risk of customer 
complaints. | 

Its far from dead, however. An en- 
gineering task force keeps busy experi- 


New headliner adds to head- 
room. Other car makers are interested 


intricate interior passages make that too 
complex and expensive for the moment. 

Manufacturing capacity and minor 
production problems are all that hold the 
aluminum blocks to the present 1-in-10 
ratio. By next year, all slant-six engines 
are likely to have them. 

Meanwhile, Chrysler reports, you can 
specify the aluminum block if you like. 
And at no extra charge. If you don't, 
you still might get that tenth engine 
by chance. 


menting with cam designs and different 
spring tensions to make the system 
foolproof. Big incentive: It could elimi- 
nate expensive hydraulic lifters while 
doing away with the bother of adjustable 
mechanical tappets (which Ford con- 
tinues to use for all sixes and some V-8s). 

Answers could come in time to let 
Ford make a running change during the 
'61 model year. If not, it looks like a sure 
bet for 1962. 


in the snap-in, one-piece, laminated-fiber- 
glass acoustical ceiling American Motors 
introduced across the board in its '61 
models—and not just because of its sound- 
absorbing qualities, which are excellent. 

The material clings tightly to the con- 
tour of a car ceiling, more so than con- 
ventional *cut-and-sew" headliners. This 
can add up to another 34 inch of head- 
room. 

Conventional liners take expensive 
time and labor to install. The molded 
fiber-glass costs more at the moment, but 
its easy snap-in installation repays some 
of that cost. And insiders expect greater 
production to cut costs still more. Look 
for more of them in 1962. 
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Flats at all-time low. Flat tires 
cause fewer breakdowns today than ever, 
reports the American Automobile Asso- 
ciation. Significantly, says AAA, tire 
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failure has declined steadily since 1955— 
the year when tubeless tires became 
standard equipment on almost all of the 
new cars. 


This Corvair 700 4-Door Sedan has provisions for 
heating ducts built right into its Body by Fisher. 


more spunk, savings and travel space! 


7 “ul CHEVY COR 


Wasn't easy, but we managed to make Corvair even more desirable in '61: we boosted the displace- 
ment of that air-cooled rear engine to 145 cubic inches. Made Corvair even thriftier to run: Coupes 
and Sedans carry lower prices, and quicker cold-start warmup gets you saving fast. (There's a new 
heater* that distributes heat more evenly, and a longer range fuel tank.) Added space inside for 
you, up front for your luggage. (Sedans and Coupes give you nearly 12% more space under the 
hood.) You'll like Corvair's smarter styling, too, the minute you see it. But that's not the half of 
Corvair's good news for '61. Now Corvair has family-lovin' wagons for you! Interested? Read on! 


Chevrolet Division of General Motors, Detroit 2, Michigan, *optional at extra cost. 
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The Lakewood 700 Station Wagon—4 doors and up to 68 cubic teet of cargo area. 


The Lakewood Station Wagon does a 
man-sized job with cargo, yet handles like 
a charm. Our Greenbrier Sports Wagon— 
unlike anything ever built in America before— 
has space for up to 175.5 cubic feet of 
people and things on a maneuverable 95" 
wheelbase. Check that against the wagons 
you're used to. Same rear-engine traction, 
same parkability that have become a Corvair 
Р trademark. See the whole sensible lineup 
Coming your way—the nimble Greenbrier Sports Wagon. soon—at your Chevrolet dealer's. 
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Like skiing? How about the Bavarian Alps? Swimming? 
Try the beautiful blue Mediterranean. Mountain climb- 
ing? Tackle the heights of Mt. Fujiyama in Japan. Today's 
Army lets you choose the oversea area where you'll be 
stationed—Europe or Far East. On duty and on leave, 
you'll be able to travel widely while you're there. Ask 


the world at your doorstep 


i Choose your 


FIM LEE m 


Army travel 
before 
enlistment 


anyone who's traveled. Nothing beats the excitement 
of new and fascinating places. And now the Army puts 
them at your doorstep. So don't just dream of faraway 
places you'd like to see. Make your travel arrangements 
with your Army recruiter this week. See him—and choose 
your travel before you enlist! 
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You can foil the p» SCIENCE 


light-fingered fraternity | SN 
if you know- 
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By M. Robert Beasley | 
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"HE next time you go to the 
races, or a fair, or even a 
public picnic, and you hear 
someone call, ‘‘Watch out for 
pickpockets!" don't feel for 
your wallet. There's a chance 
that the man who gave the 
warning is himself a pick- 
pocket. Feeling for your wal- 
let is exactly what he wants » _ 
you to do —for now he knows . 
which of your pockets to pick. 
| The professional pick- | 
pocket is deft. He is proud | 


CONTINUED 


Study this picture... 
someone is 
stealing $8,000 


The men at the right are enacting the climac- 
tic moment of one of the most daring routines 
of organized crime. A wholly unsuspecting citi- 
zen is being deftly, efficiently relieved of the 
$8,000 he’s just withdrawn from the bank. 

Can you tell the sheep from the wolves? 
Study the scene and see if you can figure out 
what’s happening—and how. Then turn the 
page for the answer. 


of his skill. He is nervy. But what im- 
pressed the author most, during many 
personal interviews with convicted crim- 
inals behind the walls of the world’s 
largest prison at Jackson, Mich., was the 
typical pickpocket’s knowledge of human 
reactions in any given situation—what he 
calls his “‘grift sense." 

He knows that if you, a normal in- 
dividual, are jostled, you will react with 
surprise and apology, or with irritation. 
He likes that—anybody momentarily 
upset is less likely to feel those light- 
ning-fast, practiced fingers in his pocket. 

He knows, too, that you may suspi- 
ciously clap your hand to your wallet 
pocket. That’s fine. He knows now where 
you keep your money. 

The pickpocket knows that a woman 
shopping is likely to be careless about 
where she puts down her purse. Her first 
reaction to its loss is incredulity and 
bewilderment. That’s good. [п those 
fleeting moments he makes his getaway. 


Pickpockets are organization men 


No branch of petty crime is better 
organized than pocket-picking. The pro- 
fessional rarely works alone. He will 


Cannon: Any member of a pickpocket team 

Fan: Light fingering to locate wallet 

Griftsense: A knowledge of human reaction 

Hanger binger: A specialist in emptying 
women's shoulder purses 

Hustle: Method of operation 

Impression: Wallet located 

Jug troupe: 'Team specializing on marks 
leaving banks 


ui HDS ES , 
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Pichpocket's Jargon 


have at least one other man on his team, 
possibly as many as four or five if he 
works a 'troupe." 
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Leather: А wallet 

Mark: Victim 

Moll busser: А thief who preys on women 

Pit worker: A wire who can lift leather 
from an inside pocket 

Score: А successful pocket-picking 

Stall: A wire's partner 

Stiff: A hand-concealing item; a newspaper 

Wire: The specialist who lifts your wallet 
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The thief who does the actual job of 
lifting the wallet, is called the “wire.” 
He has a partner, the “stall,” who spots 
a promising victim, the “mark,” and in- 
itiates the action. The stall may set the 
mark up for the wire by jostling, or even 
by an innocent exclamation at a standup 
lunch counter: “Look out, you're spilling 
your coffee"" A good actor, the stall 
can be counted on to improvise a fit- 
ting diversionary action. 

A troupe is probably the best-trained 
team of men in the pickpocket trade. 
Theirs 18 a precision operation with a 
sharp division of labor. One team mem- 
ber merely picks the mark. Two or three 
others divert his attention. The wire 


steps in like a matador, the star of the 
show, only for the kill. 


The pickpocket caste system 


The light finger comes in various 
grades. Low man on the totem pole 
among pilferers is the fellow who works 
department or grocery stores, plucking 
coin purses from the pocketbooks of 
women whose backs are turned. On a 
bad day, he is not above *''boosting"— 
shoplifting—in the stores to make a dis- 
honest penny. 

Only a cut above the purse-lifter 15 
the pickpocket who reaches into a wom- 
an's shoulder bag to extract money. In 
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his grubby little corner of the under- 
world he is known as a “hanger-binger.”’ 

The wire who can “fan” a mark— 
feel where the money is—and, with the aid 
of a stall, separate his victim from a wal- 
let in the rear pocket has more dignity 
among his fellows. The operation takes 
skill. To perfect himself, it's entirely pos- 
sible that he has practiced—with each 
hand—for weeks on a dummy fitted out 
with trip switches. The slightest clumsi- 
ness flashes a light. That's devastating 
to a pickpocket. He's a vain man. 

“Tell me how I got caught," many an 
incredulous pickpocket has asked an ar- 
resting cop. 


How they do it 


The classical “score,” as obtaining 
money by levitation is called, 1s a sim- 
ple, but precise, operation. Let's assume 
you are the mark. You're wedged in 
among standees in a bus at the rush hour. 
Your wallet is in your left rear trouser 
pocket. А man behind you, the wire of the 
pickpocket team, has his arm raised in 
front of him, ostensibly to ward off the 
body collisions caused by stop-and-go. 
Under his other arm he carries a folded 
newspaper—his “stiff.” 

His raised arm presses on you. You're 
used to this in jammed buses. But just 
to be sure, your left hand comes back 
to feel your wallet. The wire is grateful. 
You're cooperating. 


Getting out of an elevator 


That's right, look behind you because someone 
carelessly bumped you. That's all the time the 
pickpocket needs to lift your wallet and tuck it 
quickly into a fold of his trench coat. 


But just to be sure, himself, he con- 
ducts a delicate, two-second fanning of 
that pocket, maintaining his diverting 
arm pressure for a cover. Now he has 
his *"impression"—the location of your 
money. 

By eye, he signals his stall, who stands 
facing you. The stall lurches. You collide 
with him. The stall glares. How could 
you be so rude? In the confusion, the 
lurching and the pressing together of 
bodies, your wallet is transferred gen- 
tly and unobtrusively to the folds of the 
newspaper. If the wire and stall have 
timed it right, they are out of the bus at 


Here's a 
“jug troupe" 
in action 


Shown on the previous 
page is a tricky exam- 
ple of criminal team- 
work. The victim is А. 
Everyone else in the 
picture (except the cab 
driver) is a crook. 
When A was in the 
bank, B spotted him 
withdrawing a tidy sum. 
He followed him out, 
then used a handker- 
chief to key his team- 
mates to the pocket 
where the wallet would be found. 

As À hailed a cab and started to get in, D 
came up and claimed it was his cab. E agreed. 
A, diverted and confused by the arguments, 
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was an easy mark for C who stepped in, picked 
A’s pocket as he passed, and is about to make 
his getaway—adding insult to injury—in the 
very cab that A had hailed. 


In the movies 


Gentleman that you are, of course you rise to 
let the lady pass. But her boy friend in the row 
behind you is passing, too—your wallet into 
his pocket. Then he’s out and away. 


the next stop before you’ve recovered 
from confusion. 

You won't feel for your wallet again 
for another minute or two. 


Pit workers don't mine coal 


But that can't happen to you. You 
are smart enough to carry your wallet 
in the inside pocket of your jacket. Well, 
just how smart are you? 

The recognized king of the pocket- 


picking art is the “pit worker." He's 


the fellow—with the aid of a stall, to be 
sure—who can reach into that inside 
jacket pocket and withdraw your wallet 
without detection. 

Lets say you're coming out of an 
elevator. А man approaches you rapidly 
on a collision course. Over his arm he 
carries a topcoat. He raises his arm at 
the moment that you almost walk into 
each other. At the same time a man 
behind you does actually jostle you. 
That's natural—you've just stopped sud- 
denly. There are gentlemanly apologies 
all around. 

A block away, your inside jacket pock- 
et feels empty. A search confirms it. 
Yup, the man behind you as you came 
out of the elevator was the stall, the man 
with the coat over his arm the wire. 'The 
upraised coat covered the pocket-picking 
operation. 

'The pickpocket fraternity reports that 
there are precious few really proficient 
pit workers left these days. The old ones 


Qn а bus or а subway 


"What's the idea?" you ask the passenger who 
shoved you. But that was the accomplice's cover 
for the pickpocket—behind you. Your wallet 
is now secure in the folds of his newspaper. 


die off, and the newer generations lack 
the gumption and application it takes 
to learn the business. 


Then there are the jug troupes 


If the pit worker is king of his trade, 
the “jug troupes" probably excite the 
greatest admiration among pickpockets 
as masters of the cooperative effort. 
They specialize in the transfer of money 
that is fresh from the paying-receiving 
window. A “jug,” you see, is a bank. 

Suppose you have just cashed a check. 
While the teller was wetting his finger 
and carefully counting the greenbacks, 
a respectable, well-dressed man nearby 
was watching with admiration. You’re 
a splendid mark. You're loaded. 

When you leave the bank, he follows. 
As you reach the street, he touches a 
handkerchief to his brow. Then he puts 
the handkerchief in one of his pockets— 
the pocket where you have your money. 
That's the troupe’s cue. 

If the troupe is at its theatrical best, 
it doesn’t matter what you do from now 
on. Barring the intervention of Provi- 
dence, you’ve had it. Let’s say you hail 
a cab. Another member of the troupe, 
one of the stalls, grabs your arm as you 
reach for the door handle. 

“What’re you doing?" he demands. “I 
signaled for this cab!" 

One or more other stalls joins in the 
argument. You are surprised at first, 


FAST, ECONOMICAL SURVEYS of road conditions 
are made possible by camera on tall, shock-free 
mount. Marks on highway or code numbers on 
film show where each portion of film was taken. 


“ 
LONGITUDINAL CRACKS 


Film-strip photo, enlarged to a scale of one 


Camera records 
road wear 


Scale, faulting, spalling (crumbling), 
and other types of road wear are recorded 


FAULTED TRANSVELS 


CODO Ts ста 


eet P" b b 9 9 X S» OP 9 P v9 €" 9 9 9 иии ? à T" 9 €"? B B B *? à» à A à B à P à B B EO 5 B B & à 5 ^ B P 5 5» 4 5 9 à& 9" à C." à 9» 5 " 5» $ © à а B 


Goggles for GIs 


Combat troops have long had body ar- 
mor to protect the torso, and helmets to 
reduce head injuries. Now shatterproof 
goggles are being tested under battle con- 
ditions at Hunter Liggett Military Res- 
ervation in California. The Army calls 
them “transparent eye armor." 
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U. S. puts Russia in shade 


These plastic parasols were made in 
the United States to shelter displays at 
the American Exhibition in Moscow last 
year. Now that the show has ended, they 
have been moved to Yalta, where the can- 
ny Russians have re-erected them to shade 
people at a popular seaside promenade. 
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TRANSVERSE CRACK 


inch to nine feet, shows stretch of road. Film is projected or printed for study by road experts. 


by the truck at left with a 35-mm. strip 
camera. The truck travels at night, to 
avoid heavy traffic and uneven daylight. 
It takes pictures by light of its own 
floods, which are powered by a generator 


in the rear. Roads as wide as 36 feet can 
be photographed in a single pass. The 
system, Sur/F ax, was introduced by Aero 
Service Corp.. Philadelphia. It provides 
a permanent record of road conditions. 
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Array of dummies 

These clothing dummies, standing at 
attention like a headless army, are sub- 
mitting their apparel to inspection by a 
team of judges. They wear the latest in 
men's fashions made by Japan's best tai- 
lors. Judging is held in a Tokyo gymna- 
sium to select “Japanese Tailor No. 1." 


Www! 
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Do-it-yourself dry cleaning 
Coin-operated dry cleaners have been 
introduced in laundromats in 20 cities 
throughout the country, as well as on a 
Midwestern university campus. Made by 
RCA Whirlpool, they clean an eight- 
pound load for about $1.50, up to $6 
cheaper than conventional dry cleaning. 
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Inside Story 
on the New 
23-Inch TVs 


15 the change in screen size a sales gimmick 
or an improvement? Even makers can’t agree 


By Martin Mann 


inch set, introduced tentatively last year, is sweeping 
the old standard 21-incher right out of the nation’s 
living rooms. It costs more than the 21. Is it any better? 

You’ll find people in the business saying ‘no, the new 
size is nothing but a twist designed to make your present 
set seem old hat. “Just like fins on an automobile,” said 
one. But others spiel imposing advantages. Here is the in- 
side story, a delightfully intricate tale of tricky engineer- 
ing, million-dollar guesses, and corporation rivalries. 

The new size—23 inches—sounds as if it’s bigger than the 
21. Is it? Well, yes and no. You do not get a bigger 
image. You do get more image: Parts of the picture that 
are clipped off by the 21-inch screen's rounded corners are 
included in the 23's nearly rectangular shape. This means 
that Bat Masterson's cane won't look any larger, but you 
might see more of its length. 

TV screens are measured corner-to-corner, so squaring 
the shape makes the nominal size bigger without making 
the image bigger. The picture area added to the corners 1s 
20 square inches, an increase of about seven percent. 

Numbers alone, however, don't tell the whole story. The 
23-inch screen looks much bigger than the 21-incher. And 
it looks better, too. Most people, accustomed to the rec- 
tangular shape in movie screens, paintings, and photo- 
graphs, prefer it for TV screens as well. 

Not one, but two. The size advantages, physical or psy- 
chological, apply to all 23-inchers. Other things don't. There 
are two different 23-inch picture tubes (and also two ver- 
sions of their companion 19-inch size). 

General Electric, pretty much alone, is making 23s that, 
aside from shape, are identical with the old 21s. The GE 
.sets have the customary safety shield separately mounted 
in front of the picture tube. GE charges about $10 extra 
for the new size (over the price of a roughly equivalent 21- 
inch receiver). 

The other TV makers are pushing 23s with a radically 
different picture tube. It has the safety shield bonded di- 
rectly to the face of the tube, and requires no separate 
shield in the cabinet. They are charging premiums (over 


Г: MAKERS have sprung a new size on you. The 23- 
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SQUARE-CORNERED SHAPE 


You'll see several 
kinds of 23s. 

One of them even 
blocks annoying 
light reflections 


marks all the new 23-inch 
picture tubes. Some are 
made like old 21s, to be 
used with separate safety 
shield. But most sets con- 
tain Corning’s bonded 
tube (above), which has 
a glass cap cemented over 
its face and needs no 
separate shield mounted 
in front of it. 


Bonded tube is 
implosion-proof 


GLARE from windows or lamps may 
kill picture on old-style screen. It has 
four glass surfaces—two on tube, two 
on shield—to reflect light back. 


CEMENTING SAFETY SHIELD to tube face 
reduces aumber of glass surfaces and 
cuts light reflection considerably. To 
wash out reflections entirely, as shown 
here, some TV makers go a step fur- 
ther and apply a frosted surface to 
the outside of the bonded shield. 


40021 SEC. . 0179 SEC. .0333 SEC. 


HOW OLD-STYLE TUBE IMPLODES is revealed by shattering glass into flying fragments. This does 
movies (2,400 frames per second) of lab test. . happen—though rarely —in TV sets. Bonded 
Cracks spread over faceplate corner, quickly tube may also fail, but it won't implode. 
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21-inchers) that range from a nominal 
$10 up and up. The increase in manu- 
facturing cost between the two types 
should be small. 

Тһе glued-on safety shield does a 
couple of things for you: 

ө The picture is somewhat brighter 
and crisper because internal reflections 
are reduced. Gluing shield to tube 
face eliminates glass-to-air surfaces, 
which reflect light backwards. 

ө You can maintain a bright, 
crisp picture more easily because you 
can wipe dust off the screen more 
easily. Any warm, electrically active 
surface—and the picture-tube face is 
one—picks up dust like a vacuum 
cleaner. With a bonded tube, the dust 
collects on the outside. With separate 
tube and shield, the dust collects on 
the tube face—behind the shield. You 
have to take off the shield before you 
can clean the dust away. 

The bonded tube delivers another 
advantage—one that ТУ makers are 
queasy about promoting. It is virtually 
implosion-proof. 

A TV picture tube is a big vacuum 
bottle under constant stress from at- 
mospheric pressure. Тһе glass weakens 
over the years (moisture in the air at- 
tacks it, widening minute cracks), and 
it can fail just sitting there in your 
living room. Failure of the old-style 
tube causes implosion—it’s as though 
a small grenade went off inside the 
cabinet. That’s why Underwriters Lab 
requires safety shields and regularly 
tests their effectiveness. 

However—and this is a great big 
however—the hazard is minute. Around 
50 to 100 implosions occur a year, out 
of more than 50,000,000 TV sets in 
use. This hazard is eliminated by the 
bonded tube. 

A more realistic worry, if you fix 
your own TV set, is breakage when 
the tube is handled outside the cabi- 
net. ТҺе makers do not claim that im- 
plosion is impossible if you drop the 
bonded tube. They say implosion is 
much less likely. Service manuals still 
specify the standard caution, in capi- 
tal letters: “USE GOGGLES AND 
GLOVES when removing tube.” 

How it started. No stunning break- 
through in the research labs led to the 


[Continued on page 228] 
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PICTURE SIZE 
APPROXIMATE PRICE 
CABINET SIZE 

B (ht. x w. x d. 
to nearest inch) 
WEIGHT 
(pounds) 
PICTURE-TUBE DEFLECTION 
ANGLE (degrees) 


16x19x12 
15x23x12 
19x26x15 
| 20x26x17 


13x18x13 
‚ | 16x21x12 
20x28x16 


23" | 
23" 32x35x13* 


17"% 2169 15х21х12 40 110. 
23” $450 30x47x18* | n.a. 114 | 


| jex22x13 
6x22x13 
32x34x20* 


34x36x182 


| 18x23x13 
16x18x13 | 
19x28x202 
33x33x18* | 


16x22x8 


| 16x23x8 
| 35x31x172 


16x22x15 
21x30x15 


__ [ксѕізд | 19” | $200 | 17x24"13 
—] KCS131 | 20x28x20 


KCS132 | à | | 20х30х16 


15х18х17 
14x21x9 
20x30x15 

| 34x29x11* 


— 


13x16x9 | 
16x24x13 
31х28х13а 
35x24x18* 


14x16x15 
17x23x11 
21x25x13 


16x20x12 | 
16x24x13 
20x29x17 


15x21x11 | 
16x22x12 
21x23x18 
20x27x17 | 


NOTES: n.a., information not available; * Console; 
bSame chassis available with 19", 21", or 23" 
picture tube; ¢ Same chassis available with 23" 
picture tube; û Same chassis available with 23", 


HIGH VOLTAGE (KV— 

normal beam current) 

IF BANDWIDTH 

(megacycles) 

RINTED 

CIRCUITS USED 
NUMBER OF | 


(KV—no beam current) 
UNING 


TUNING CONTROLS 


NUMBER OF IF 
NUMBER OF TUNED 


CIRCUITS IN IF 
LIMITING RESISTOR 


POWER SUPPLY 
POWER-SURGE 
OFF-ON SWITCH 
WITHOUT CHANGING 
VOLUME CONTROL 
TUBE FUNCTIONS 


HIGH VOLTAGE 
AUTOMATIC FINE 
A 

SAFETY SHIELD 


TRANSFORMER 
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separate 
| bonded 


LOCATION OF 
AGC TYPE . 


X 
M 


tetrode 
tetrode | 
neutrode | y 
tetrode 


| none 
5.0| none 
| 23. .Ü 21. 5| preset 
| 23. 0 21.5| none 


mane AMPLIFIER STAGES - 


coo 
— 
к сл O) 

© 


front 
front 


| (oo 
чоо 


neutrode | 
neutrode | 
tetrode 

tetrode | yes 


neutrode | no 
neutrode yes 


IF trap 
1 IF trap 
2 IF traps 
1 FM trap 


nonê 
none 


2 IF traps | neutral- 
2 IF traps ized 
2 IF traps |) triode 


| separate | 
separate 

| bonded 

| bondeg 


| keyed 
inpia derived 
keyed 


Ё none front | | simple derived 
19. 5 18. 5| none front. keyed 
yes | separate 
yes separate | 


cascode 
cascode 
cascode 


separate 
separate 
bonded 


| simple derived | 
eye | | 
simple derived H 
rap 
keyed M traps 
20.0 | 19.0| preset | cascode 
15.0| 15.0| none 
| preset 


1 high pass 
0 | 22. 1 РМ trap | 
20.0 | 19.0| preset 


g | 
trap cascode 


cascode 


keyed | 
simple derived | 


keyed 
keyed 


simple derived 
keyed 
keyed 


amplified 
keyed 
keyed 


keyed 


keyed | 
keyed 


simple derived 
simple derived 
simple derived 
keyed 


simple derived | 
simple derived | 


keyed 


1 high pass 
1 high pass 
1 high pass 
1 high pass 


1 IF trap 


1 IF trap 
1 high pass | 


2 IF traps 
1 high pass 


1 IF trap 


1 high pass | 


1 high pass 


-1 high pass 


1 high pass 


1 IF trap 
1 low pass 


2 high pass 
2 high pass 


2 high pass 


2 high pass 


tetrode | 
tetrode 
tetrode | 
cascode | 


tetrode 
neutral- 
ized 

| triode 


tetrode 


cascode 


cascode 


neutral- 
ized 
triode 


tetrode 
tetrode 
tetrode 
tetrode 


cascode 
cascode | yes 
cascode | yes 
cascode | 


neutrode| yes 
neutrode| yes 


cascode 
neutral- 
ized 


triode yes 


| yes | 


separate | 
separate 
separate | 
bonded 


| separate | 


separate 


| bonded 


separate 
bonded 


bonded 


| separate | | 
separate | 


separate | 


separate 
bonded 


24", or 27" picture tube; е Same chassis available with 24" picture tube; t Catalogue price, shi ping extra; 
TEE: (no tubes) battery-operated portable; ^ Same chassis available with 19" or 23" picture tube; 
! Same chassis available with 21" or 23" picture tube; 1 Same chassis available with 24” or 27” picture tube. 


Go-Devil Walks, 


М UNGAINLY 7,500-pound iron- 
and-steel monster that rolls, walks, 
crawls, climbs, and floats has been 

skittering over terrain that no other ve- 
hicle would dare attempt. 

The Go-Devil can travel over logs, 
stumps, boulders, and ditches; through 
mud, sand, and water; up river banks 
and along steep slopes. Secret of its ver- 
satility is hydraulically operated wheel 
mounts that swivel 360 degrees. 

A 195-hp. Ford V-8 engine with chain 
drive turns all four wheels. The body is 
hinged at the middle to give the machine 
an 18-foot turning circle. 

The pilot model, an all-purpose pas- 
senger vehicle, is 23 feet long, 6% feet 
wide, and has 314-foot maximum clear- 
ance. Wagner Tractor, Portland, Ore., is 
designing new, specialized versions for 
forestry, hunting, side-hill farming, ex- 
ploring, and military use.—Ellis Lucia. 
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CHASSIS REMAINS LEVEL while negotiating a 37- 
degree hill. Go-Devil safely travels along slopes 
as steep as 45 degrees with reasonable speed. 
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ENGINE-DRIVEN. umane: PUMP 
drives a wow: reducer E aree 


which in powers the 

that orbits "the wheel mounts. — 

enclosed ` drive: within the | 
‘mounts rotates each wheel. 


REAR- -MOUNTED PROPELLER comes into use for SIX-FOOT BANK is child's play for the Go-Devil 
water travel. Full afloat, the wheels can be Shortcoming of other amphibious craft is their 


lowered to cross sand bars or shallows. inability to climb steep river banks. 
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- TWIN CONDUITS, 


PEE E EU d m m LESE. 22,000 FT. LONG = 4 
^. TUSCARORA PUMP-GENERATING PLANT > Р. 
— . ` houses 12 of the largest reversible E. Уй 
. turbines ever built. Used as pumps, they ll ^ — 
В 19 million gallons of water per ў 
minute 85 feet into а storage ^ — 
= reservoir. Return flow will - 
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`. produce 240,000 kilowatts. 
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© MILITARY ROAD 
AND NEW NIAGARA 
EXPRESSWAY 


35-ACRE 
SWITCHYARD 
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World's 
Biggest 
Power 

Project 


By Henry B. Comstock 


NIAGARA GENERATING PLANT will put out enough juice to 
supply all electrical needs of a city the size of Chicago—1,950,- 
000 kilowatts. It took 442 railroad cars to haul the prefabricated 
assemblies for its 13 generators. Total cost: $720,000,000. 
Money was raised by bonds sold to private investors. 
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HE honeymoon is almost over for 
24 million gallons of water a min- 
ute now crashing wastefully over 
Niagara Falls. 

This loss of four million potential 
horsepower will end dramatically next 
February. At that time two huge hydro- 
electric plants now nearing completion 


ADMINISTRATION 


BUILDING 


UNDERGROUND 
CABLES TO 
SWITCHYARD 


LEWISTON ROAD AND n. 
NEW NIAGARA PARKWAY — 


below the cataract will begin to create 
power. Together, they'll pour the greatest 
flow of kilowatts ever generated at a 
single power site into thousands of miles 
of transmission lines spiderwebbing the 

Niagara frontier. 
The big show will start at a pair of 
towering intake structures on the upper 
CONTINUED 
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It’s a gigantic version of the old Chinese water wheel 
that scooped up little bucketfuls to irrigate the fields 


Niagara River, 214 miles above the Falls. 
Inside these concrete monoliths, steel 
lift gates will be hoisted 68 feet from the 
floor of the river. А surge of water 
combed free of trash and ice will boil 
under the gates. It will enter two con- 
crete tunnels, each large enough to ac- 
commodate six double-track railroad 
lines. Gliding through these giant con- 
duits, the two-pronged flood will pass di- 
rectly under the city of Niagara Falls— 
reaching a maximum depth of 100 feet 
to maintain a nearly level course. 

Four miles from the intake gates, the 
water will re-surface, filling an hour- 
glass-shaped canyon blasted 120 feet 
down through bedrock. At the far end of 
the basin its flow will be halted, briefly, 
by over a million cubic yards of reinforced 
concrete, poured into the larger of two 
dams. | 

This $177-million structure—the back- 
bone of the new Niagara Generating 
Plant—is shouldered against the cliffs on 


PILED ON AN ACRE, the 
39 million cubic yards 
of rubble excavated for 
Niagara Power Project 
would form a mountain 
topping North Ameri- 
ca’s highest by almost 
4,000 feet. 


M€*KINLEY 
20,300 FT. 


the American side of the lower gorge. Its 
580-foot-wide base runs for over a third 
of a mile along the rapids. The conduit- 
delivered water will level off 365 feet 
above and behind it. 

Then, at the flick of a switch, the head 
gate of a 24-foot-diameter sluice will 
open, jetting a torrent headlong down 
the core of the dam, through the scroll 
case of a 200,000-horsepower turbine, and 
into the river beyond. Simultaneously, 
the largest generator ever built will start 
grinding out 150,000 kilowatts. Twelve 
identical units will add their output to 
the plant’s collective 1,950,000 kilowatts 
as fast as they can be cut in. 

Switchyard. The 13,800-volt juice will 
go first to a bank of transformers at the 
base of the dam. There it will be stepped 
up to 115,000 and 230,000 volts, for de- 
livery to a collecting switchyard forested 
with nearly 300 transmission towers. The 
yard will dispatch current to important 
cities and industrial sites. 

In the yard, too, a special bank of 
transformers will shoot the highest of the 
high lines hot with a sizzling 345,000 
volts. Two such circuits will take off for 
Rochester, N.Y., then slim down to one 
for a tie-in with a line of the St. Lawrence 
Power Project near Utica. When winter 
ice slows down the electrical output of 
the big Robert Moses Plant at Massena, 
N.Y., Niagara will make up the deficit. 
And in summer, when the flow of water 
through the Niagara plant must be re- 
stricted to provide scenic awe for tourists 
at the Falls, Massena will help to bal- 
ance the books. 

Only half the story. All this is fine, as 
far as it goes. But when plans for the 
Niagara project were drawn up, the 
Power Authority of the State of New 
York was looking for still another way to 
help lick the problem of a fluctuating 
water supply at the Falls. In a 1950 
treaty with Canada it was agreed that 
our countries would share the river’s 
power potential on an equal basis. It was 
also stipulated that a flow of at least 
100,000 cubic feet a second should be 
maintained at the Falls during the day- 
light hours of the tourist season. At other 
times, it could be reduced to 50,000. 
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Canada has long since made good use : 


POLARIS - LAUNCHING 
submarine George 
Washington could glide 
through either of the 
twin conduits that will 
deliver water to the 
power plants. The 98,. 
000 tons of steel used 
for reinforcing would 
have been enough to 
make approximately 
65,000 automobiles. 


of her quota at the handsome Sir Adam “™ ; 


Beck power installation just across the 
gorge from the new Niagara Generating 
Plant. She also solved the water-equal- 
izing problem by installing a large pump- 
fed reservoir. 

New York's Niagara project will use 
the same trick—but with a variation 
that will produce 240,000 bonus kilo- 
watts, for an overall plant output of 
2,190,000. That will top the rating of 
today's biggest dam—Grand  Coulee— 
by 216,000 kilowatts. 

The wizardry that does the job. An 
educated version of the old Chinese ir- 
rigation wheel will move the water. The 
Chinese made rivers lift themselves by 
their bootstraps with the help of two sets 
of paddles mounted on a single shaft. 
Turned by the current, one spun the 
other, which scooped up little bucket- 
fuls of water and dumped them into the 
fields above. 

In the New York version a portion 
of the juice generated by the big Niagara 
plant at night and during the seasons 
when water is plentiful will be shoved 
3,000 feet back through the switchyard, 
and on to a second power plant at the 
upstream end of the conduit-fed surge 
basin. This $58-million structure is no 
mean slab of concrete, either. It's 160 
feet high and 974 feet long—the gigantic 
gateway to a high-diked reservoir cov- 
ering 1,880 acres. Like the Niagara plant, 
it has a battery of penstocks. But in 


place of conventional generators and tur- 
bines, it houses 12 reversible “ритр- 
generators." 

As current from the switchyard flows 
into their electrical units, each will be- 
come a 37,000-horsepower motor. These 
will spin the turbines backward, turning 
them into giant pumps. Up the penstocks 
wil go part of the water entering the 
basin, at a rate of 19 million gallons a 
minute. 'lhats enough to fil 66,000 
15-by-30-foot swimming pools an hour. 

Once the reservoir is filled, the beauty 
of the whole project becomes obvious: 

During tourist periods, the reservoir 
wil dump water down the chutes and 
the electrical units will become genera- 
tors, combining their output with that 
of the Niagara plant to compensate for 
reduced flow. 

At other times, pump-generators will 
bring the reservoir back to working level, 
while the Niagara plant cranks out full 
power—enough to light 191 million 100- 
watt bulbs. 


—-— PILLAR-PLATE FRAME 
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It hums instead of ticks... 


Electronic Watch Keeps 
Almost Perfect Time 


7 OU hear no tick from the world’s most new watch’s remarkable precision: It is 
accurate watch. It hums (a faint, guaranteed not to gain or lose more than 
out-of-tune F-sharp). The hum comes one minute per month. The fork keeps so 
from a tuning fork, similar to the ones much better time than an oscillating bal- 
used by music teachers but only an inch ance wheel, standard in all watches for 
long. three centuries, because: 

That tuning fork is the secret of the 1. It vibrates hundreds of times faster 
and recovers quickly from shocks. 

2. Its vibration rate varies less as the 
watch is turned and twisted on the wrist. 
And the small *position error" that re- 
mains is identical in every Bulova Accu- 
tron watch made. 

You never have to take this watch in 
for cleaning. Bulova warns against rou- 
tine maintenance. There is no main- 
spring to exert torque on bearings and 
cause wear. Lack of oil doesn't make any 
difference. Repairs, if necessary, can be 
made by local jewelers. 

у. X. Minute-a-month accuracy comes high. 
SINGLE MERCURY CELL, adapted from hearing-aid Prices start at $175, for the plain-Jane 


type, powers new electronic watch. It lasts a | 
year (replacement is $1.50). Fold-down handle stainless-steel model, and soar to $2,500 


on the back of the watch sets the hands. for platinum. 
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How they make a vibrating tuning fork turn the watch hands 


Regulator adjusts rate — 
of fork vibration (by changing 
its effective length) 


Locking pawl attached 
to stationary frame 
prevents index wheel 
from going backward 


Jeweled tip pushes 
index wheel once | 
per vibration Tuning fork vibrates 


360 times per second 
AS STANDARD OF TIME, 
tuning fork replaces bal- 
ance wheel of other Index finger, attached 
watches. It varies less, to vibrating fork, 
eliminates parts. Elec- moves with it 


Wa 


tronic watch has 12 
moving parts (there are 
19 in wind-up types). 


Toothed index wheel 
turns 1% times per 
second, driving gear 
train that moves hands 


DRIVE ANO PERMANENT IRON CUP 
TIMING COILS — MAGNET : 


ORIVE COIL 


CONDENSER 


How they keep the tuning fork vibrating 
TRICKY COMBINATION of permanent magnets, electromagnet 
coils, transistor, and condenser guarantees precision. Coils 
drive tuning fork to keep it vibrating, just as similar coils 
drive loudspeaker cones. But these coils also serve аз part 
of generator—moving magnets generate electricity in them 
to control timing and stren gth of drive pulses. Transistor is 
wearproof switch; it оз amplify, 


BATTERY Жерар TRANSISTOR 


4 Condenser discharges when 
timing pulse reaches it 


| When battery current flows, stationary 
| electromagnet coils pull on iron cups to 
drive tuning fork 


2 Permanent magnets, moving inside drive — 
coils, generate voltage in coils that 
opposes battery voltage. Wider swings 
of fork generate more back voltage. 
reducing electromagnetic strength, 
and vice versa. Thus width of swing is 
automatically held constant 


3 Resistor leaks small currents around condenser, 
to prevent condenser from discharging until 
timing pulse arrives 


| 6 Timing pulse from condenser charges base of 
| Vs transistor, permitting battery current to 

| 3 Timing coil (on left tine only) generates flow through to drive coils at proper instant 
| pulse of current at end of swing : 


Rear view shows configuration of delta wing. 


Home-built delta wing is shown in the air on first flight. 
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Builder chats with test pilot. 


The single-seat plane has cost $1,500 to date. 


Homemade delta-wing plane takes to the air 


Marion Baker, a 32-year-old flight me- 
chanic at Wright-Patterson Air Force 
Base in Ohio, got the idea for this delta- 
wing plane back in 1952. By 1957 he was 
ready to take it off the drawing board and 
start building it. The job, carried on dur- 
ing his spare time, took him until last 
summer, when he got a friend, Ollie Ar- 
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guilla, an Air Force test pilot, to take it 
up on a tryout. 

The MB-1 is all-metal. Parts were 
formed over wood patterns and riveted to- 
gether. The wingspan is 18 feet, with a 
sweepback of 45 degrees to make the delta 
wing. An 85-һр. engine gives the plane a 
cruising speed of 127 m.p.h. 


| This little river boat 
| wasn’t designed for 
» the Mississippi. It was 
T built by young Jimmy 
= Fench of Bradenton, 

29 Fla., for fishing on the 
=" Braden River. He re- 
“© ports that it makes 
| nine m.p.h. and can 
manage water only 
| three inches deep. It 
is powered by a three- 
hp. lawn-mower en- 
gine. Cost of the 
wooden stern-wheeler 
was about $50. 


Flying face 


Looking more like a car- 


toon character than a jet 
trainer, this Hunting Pro- 
vost T. Mark 3 drew curious 
stares at the recent British 
Farnborough Air Show. 
Eye-like recesses in the two- 
seat primary апа basic 
trainer house landing lights. 


Scrambled talk 
Here’s a device that will 
thwart wire tappers and 
extension or switchboard 
eavesdroppers. It's a port- 
able telephone scrambler 
that makes your conversa- 
tion unintelligible to every- 
one but a person equipped 
with an identical unit. It’s 
battery-operated, requires 
no connection; it’s simply 
held against the receiver. 
Delcon Corp., Palo Alto, 
Calif., sells them in matched 
sets—at $219 a pair. 
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PS PICTURE NEWS 


Super “hi-fi” packs atomic fuel 


It’s hardly music (notice the ear muffs on one tech- 
nician), but very loud sound does a fast job of loading 
atomic fuel into pipe containers. A 24,000-watt amplifier 
—1,000 times more powerful than the average hi-fi 
rig's—drives a vibrator (bottom of the tubes) that 
jiggles the fuel powder down. The vibrator is built like 
a moving-coil loudspeaker, generating sound between 
five and five thousand cycles. GE is testing the idea 
at Hanford plutonium plant, Richland, Wash. 
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Portable ser 


vice station 

The filling station above was transported 120 miles 
on three trailers from Perth Amboy, N. J., where it 
was prefabricated, to Weissport, Pa., where it was 
erected on a Pennsylvania Turnpike interchange. If the 
owner eyer wants to, he can take it apart and truck it to 


a new location. Petro-Portables are made by Conti- 
nental Copper and Steel Industries. 
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Riding ihe BMW... 


AE EM 


By Erik H. Arctander 


HE highway knifed straight across 

a vast potato field. For half a mile 

ahead of me there were no side 
roads, no other vehicles, just two lanes 
of dead-level concrete. This would be the 
crucial test of the R-69 BMW, the 
Rolls-Royce of motorcycles. 

Pulling the clutch lever in against the 
left handlebar, I pushed the gear-change 
pedal down into first with my left foot. 
As I let out the clutch and twisted the 
throttle on the right handlebar, the bike 
shot forward with a low-pitched growl. 
The speedometer needle swung briskly 
to 30, then leaped to 40 as the high- 


AIR CLEANER 


VALVE TAPPET 
CARBURETOR 


PIPE 


TWIN CYLINDERS are horizontally opposed. This 
lowers the center of gravity, improves the cool- 
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It's not the speediest or biggest, or 
most powerful—but it’s a joy to handle 


speed cam took effect. At 45 т.р.Һ., 
the engine r.p.m hit about 7,000. The 
clatter of valve float signaled that this 
was top speed in first. 

I shifted up, the clutch took firm hold 
in second gear, and the bike lurched 
eagerly ahead. The engine kept winding 
up as though it would never peak. In 
seconds the speedo needle touched 65, 
yet there was no hint of strain, almost 
no noise audible over the steady rush of 
wind. 

Valve float again interrupted the 
speedometer needle's rapid travel, so I 
flicked into third. Once more the engine 
climbed the r.p.m. scale with abandon. 
At 85 m.p.h. wind resistance (mostly 


HIGH-TENSION COIL 
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FLYWHEEL 
EXHAUST 
HEADER 


ing, and supplies a safety guard. Engine and 
gearbox are enclosed in a single housing. 
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WHAT DO YOU WANT FOR $1,381? Quality. made BMW К-69— тот precision machining 
And that’s just what vou get in the German- of all its parts to a truly elegant paint job. 
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HYDRAULIC —— 2 
SHOCK ABSORBER LAT 
| ИР H Ar | FRAME MEMBER 
BEVEL~ J er WM. ZA A Ln A SWINGING 
DRIVE ^ 8 SH | БА | V4 BZ ARM 
PINION Lh SAG 
| IVERSAL 
KA JOINT 
AXLE: 


OIL PLUG" 


MUFFLER 


A SHAFT DRIVE instead of the usual chain trans- passes through the hollow swinging arm on 
mits power to the rear wheel. Cardan shaft the right side. All gears run in oil bath. 
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REAR WHEEL is suspended from two swinging 
arms pivoted on vertical frame members. Finger 
points to right arm. It also houses the drive 
shaft. Hydraulic shocks dampen wheel bounce. 


my unstreamlined body) was cutting 
acceleration drastically. Though there 
was no sign yet of valve float in third, I 
shifted into fourth gear, trying for top 
speed. In a final surge the needle hit 
90 m.p.h. I could have waited a little 
longer or crouched over the tank to re- 
duce wind resistance and thereby raised 
the top speed to 95 or 100. But the end 
of that half-mile was zooming up alarm- 
ingly ahead of me, so I backed off on the 
throttle. 

When I had slowed to 75 m.p.h., I 
squeezed the front brake lever lightly 
with my right hand and pressed on the 
rear brake pedal with my right foot. In- 
stantly the speed dropped as though a 
giant had laid hold of the rear fender. 
There was no shudder, no front-end dip, 
no uncertainty in steering, and no squeal. 
These binders were so powerful and 
smooth that I could only compare them 


Specs on the BMW R-69 


Engine: horizontally opposed twin-cylin- 
der ОНУ; displacement, 590 cc.; 35 hp. 
at 6,800 r.p.m.; bore and stroke, 72 x 73 
mm.; compression ratio, 8:1; gear ra- 
tios: first 4.17:1, second 2.725:1, third 
rh fourth 1.54:1, final-drive ratio 
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UNIQUE FRONT SUSPENSION, designed in Eng- 


Eon 
Gem 


1 ۴ d. = "T 


land by Earles, keeps the motorcycle's front end 
level, or makes it rise slightly under heavy brak- 
ing. Front brake has twin leading shoes. 


to disk brakes on a $4,000 sports car. I 
made four more high-speed runs and 
each time was impressed with the motor- 
cycle's rock-steady feel when booted along 
at high speed. 

The BMW is truly a thoroughbred. 
It's not because she's the fastest thing 
on two wheels—there are some British- 
made Vincents still around that can top 
140 m.p.h. in stock condition. Several 
other British machines are capable of 
115 m.p.h. or better. And the big Harley- 
Davidson FLH, with 58 hp., can prob- 
ably trim her handily in acceleration. 

What makes this West German motor- 
cycle remarkable is the same thing that 
makes the Rolls-Royce a standout among 
automobiles. The BMW is built to a 
high standard. It has earned a reputa- 
tion for flexible performance, reliability, 
long life, safe handling, comfort, and 

[Continued on page 230] 


Performance: top speed, 103 m.p.h.; gas 
consumption, 60 m.p.g. 

Suspension:  hydraulic-damped swing 
frame with suspension units and hy- 
draulic shock absorbers. 

Dimensions: overall length, 82% in.; han- 
dlebar width, 2834 in.; weight, 444 lb. 

Price (f.o.b. N.Y.): $1,381. 


«га like to see them make...” 
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be easier to close. The valve would automati- 
cally bleed off air caught between the inner 
and outer door.—M. Malmgren, Aurora, Ш. 
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STICK-ON ROLL FILM you'd press onto a take- ZIP-UP ICE SKATES with laces, too—to adjust 
up reel instead of fussing with a slot. There'd indoors. Outdoors, you'd just zip them on or 
be an adhesive on the back of the first inch.— ой without freezing bare hands or fumbling 
A. R. Tanner Jr., Poughkeepsie, М. Y. with laces.—]J. J. Brill, St. Nazianz, Wis. 


THROWAWAY PERKING BAGS of flow-through A CHANGE HOLDER on the car dash. Why not a 
fabric or paper. They'd hold premeasured coffee smaller version of the bus-driver's change maker 
and eliminate cleaning that messy percolator to deal out coins for parking and road tolls? — 


basket. —H. Lemunyon, N. Industry, Ohio. Mrs. R. H. Fitzpatrick, Gary, Ind. 
Everyone has his own pet idea of a gadget that һе would yours? We will pay $5 for each one published. Please use 
like to see in general use. The five ideas illustrated above Government postcards only, Write name and address 
were suggested by Porutan SCIENCE readers. What's clearly, Contributions cannot be acknowledged or returned. 


HIGH CAMBER 
FOR TAKEOFF 


“+ MILD 
| CAMBER 

FOR 
Yas 


REVERSE THRUST 
FOR LANDING 


THE GREATER THE CAMBER, the 
more thrust at takeoff. An ad- 
justable-camber propeller can 
be especially useful for vertical- 
takeoff-and-landing (VTOL) 


experimental aircraft. 


Prop changes curvature in flight 


Increased range, speed, and payload, 
as well as shorter takeoffs and landings, 
are the advantages of this variable-cam- 
ber propeller, the first of its kind for 
aircraft use. Six blades are mounted in 
staggered pairs on a hub. Changing the 
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angle at which each pair meets alters 
the camber, or surface curvature, thus 
varying thrust according to flight condi- 
tions. Hamilton Standard Division of 
United Aircraft Corp. developed the pro- 
peller under Navy contract. 
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Heat rays count 
cars in traffic 

The double-barreled 
black box at left uses 
invisible infrared rays 
to count every car that 
goes by (to regulate 
stop lights or survey 
trafic). It tallies the 
cars as they interrupt 
its down-shining beam, 
which the roadway 
reflects. Minneapolis- 
Honeywell says it's 
better than similar 
radar-actuated counters 
because it doesn't re- 
quire precise aiming and 
can be hung on any 
light pole or building. 
Passing motorists won't 
feel the heat rays. 
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Most beautiful bridge in the country 


This dramatic bridge casting its shad- 
ow over the bottom of a gorge has been 
named the most beautiful in its class— 
with a span 400 feet or greater—opened 
to traffic last year. It's the Glen Canyon 
Bridge at Page, Ariz. А jury of architects 
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KEROSENE TANK is kept under compression by 
air from spare tire. А tube connects them. 
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Crook tries smoke screen 


This 1959 car was rigged up by a jewel 
thief to throw out a smoke screen in case 
he was pursued by the police. He in- 
stalled a tank in the trunk holding a mix- 
ture of kerosene and oil under pressure 
from compressed air in the spare tire. 


SMOKE-MAKING LIQUID flows from valve 


and engineers representing the American 
Institute of Steel Construction called it 
an “elegant, airy arch design that con- 
trasts with the grand brutality of the 
setting." It was built with a minimum 
of disturbance to the landscape. 
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(upper circle) to exhaust manifold (below ). 


It was connected by tubing to the ex- 
haust manifolds and controlled by a 
valve on the dash. When the mixture hit 
the hot manifolds, a black smoke re- 
sulted, which issued from the exhaust. 
He also rigged a switch to cut off rear and 
brake lights. The thief was caught by the 
FBI—but apparently not in a chase. 


Mechanical Mole 


Tunnels Under Traffic 
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burrowing under city streets these 

days. The mole, a 14-ton diesel- 
driven machine, bores horizontal holes 
through the earth for heavy-duty gas 
mains and electric-cable sleeves. It beats 
trench digging: Only a third as much 
earth need be moved; and overhead, traf- 
fic rides undisturbed. 

The mole works like an oil-drilling 
rig gone berserk: It bores sideways in- 
stead of straight down. It even bor- 
rows an oil. bit for its drill head—a 
tri-cone cutter so tough it can pulverize 
solid rock. 

Powering the unit is a 150-hp. diesel. 
This connects to a torque converter, 
which in turn feeds into a 30:1 reduc- 
tion gearbox. The last gear turns a 
splined shaft that drives the boring pipe. 
With the engine at 1,800 r.p.m. the 
torque converter’s output ranges between 
410 and 310, and the final drive is be- 
tween 13 and 10 r.p.m. You can count 
every powerful revolution. 

The machine, one of several developed 


MAMMOTH mechanical mole is 


THREADING OPERATION: Held by a crane, a 

20-foot length of pipe is fed through pilings 
and into pit, where it will be aligned with 
previous section of pipe in boring machine. 
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by Boring, Inc., of New York, rides on 
steel I-beam tracks 36 feet long. These 
line the bottom of a trench on one side 
of the road. 

A deft touch. Operating the mole is 
no easy trick. We watched Bill Cetin, 
foreman of a seven-man crew, one after- 
noon as he prepared to put in the next 
20 feet of an oiled static—a 16-inch steel 
pipe with walls a half-inch thick. In use, 
it would be filled with oil to insulate a 
high-voltage cable connecting two sub- 
stations of New York's Consolidated 
Edison company. The tunnel, 270 feet 
long, would run under Astoria Boule- 
vard, an eight-lane artery leading toward 
Manhattan. 

The new length of pipe had been 
gentled into place by an overhead crane. 
After it had been threaded through the 
network of pilings it was fitted into the 
bonnet of the machine, aligned, and 
welded to the preceding length of pipe. 

Inside the pipe was a thin tube that 
would carry Aquajel—a slurry that would 
be pumped in to mix with the soil and 


WELDING IT ON: Welder attaches a new 

length of pipe to the old. At the other end 
of the new piece, he'll burn out a hole to let 
slurr mixed with h digging debris pour out. 
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MASSIVE BORING HEAD сап chew through solid 
rock. The tungsten-carbide bit is similar to the 


THE MOLE IS PULLED BACK to the end of its 
J 36-foot track and gets set to bore. Con- 
trolled by a pair of hydraulic jacks, it creeps 
forward in 20-inch steps. 
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ones used in oil drilling. It cuts to а diameter 
two inches larger than the pipe. 


1 "HOW FAR THAT TIME?" Foreman Cetin cuts 
the throttle and checks the pipe's advance 
with a workman. Hip boots are standard for 
moving around the slurry-hlled pit. 
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COMING THROUGH at the end of a bore is 

a happy moment for drillers. The pipe, all 
but covered by slurry, emerges in the much 
smaller receiving pit 270 feet away. 


HOISTED BY CRANE, the six-foot boring head 

| is lifted out of the receiving pit after a 
welder has burned it off the pipe end. Cetin 
starts the preliminary scraping job. 
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GOOD TOOLS, GOOD WORKMEN: Workers 
clean and rinse the drill for the next job. 
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rock chips, and float them back to the 
entrance. It also would leak out through 
the cutting head between the earth and 
the pipe to lubricate it—vitally impor- 
tant when boring is under way and fric- 
tion mounts. 

Ready to go. When the weld was com- 
pleted, Cetin perched on the crossbar 
behind the engine. It was hot, painstak- 
ing work and Cetin, stripped to the 
waist, would be angled at 45 degrees 
most of the time to watch the pipe's 
progress. He checked the pipe's align- 
ment once more and then revved up the 
engine. Blue exhaust fumed up and when 
the diesel was humming he engaged the 
drive shaft. The pipe began to cut its 
way in. It was like going through butter. 
The pipe turned about 11 r.p.m. and pro- 
gressed a foot every five minutes. 

Outside in a trailer, Louis Straussl 
watched the sump pump. His was the 
equally important job of regulating the 
flow of Aquajel, checking the shakers 
that would reprocess it, and pumping it 
through again. If not enough was getting 
through, the drill head could burn out. 

Hazards. There were other dangers, 
too. The worst would be if the machine 
jammed against something solid while at 
top speed. Then the tremendous torque 
action of the pipe might reverse itself 
and set the machine in St. Vitus' dance 
shakings—conceivably even turning it 
over. Operators needed almost a sixth 
sense to know what was out there. 

We wondered, what about cutting into 
high-voltage lines? Bill Cetin grinned. 
“That was the first question I asked 
when I started to work these things three 
years ago. Tracks and machine are both 
grounded, so there's no danger." (In this 
case the bore was 12 feet down, out of 
the way of existing lines.) 

The unforeseen. But sometimes, as 
on this job, one of those nobody's-to- 
blame flukes happens. Instead of coming 
out in the recéiving pit, the pipe didn't 
show. In the last 50 feet or so the mole 
had struck something viciously hard. It 
started to vibrate, then painfully crawled 
the next 20 or 25 feet. But the pipe had 
angled off course. Rather than waste 
time looking for it then, a second boring 
was made. This time the pipe homed in 
perfectly. Аз is the case in the 20,000 feet 
of pipe Boring puts underground every 
year.—Joan Steen. 
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Latest Czech station wagon 


No need to remove luggage from the new Skoda 
station wagon to get at the spare wheel and tools, 
thanks to a separate under-floor compartment. A 
storage cranny for a gas can or other items in the 
left tail fin is accessible via a removable interior 
panel. The car is made in Prague, Czechoslovakia. 


SPARE-WHEEL PANEL drops on swinging arms when released 
by internal pull cord. Gas can is held securely by a strap. 


Footbridge has 
no steps 

This little concrete 
bridge will let pedes- 
trians cross in safety 
when the new express- 
way is opened at Akron, 
Ohio. It has spiral ramps 
at the ends instead of 
steps to make it easy for 
bicycles and baby-car- 
riages to cross. 


Double-duty pod 

Increased range and speed are provided 
for the Air Force's B-58 Hustler bomber 
by a streamlined twin pod developed by 
Convair. Lower portion, which carries 


extra fuel, can be ejected when empty. 
The Mach 2 bomber then flies to target, 
where it drops the upper portion of the 
pod carrying the nuclear payload. The 
twin pod replaces the old-style single 
one mounted beneath B-58 at left. 
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Chrysler 300-G makes debut 


Chrysler's latest 300-Series model has been 
face-lifted with new grille, headlights, tail lights, 


and 15-inch wheels. The standard model has 
375 hp. A rugged three-speed manual transmis- 
sion is available at extra cost with a 400-hp. 
engine. Base prices start at about $6,000 for the 
four-seat hardtop with automatic transmission. 


Fluorescent bridge 


A total of 768 slender fluorescent tubes, each 
42 inches long, gives a daylight glow to the road- 
way of this modern four-lane bridge at the en- 
trance to the Barnegat Bay vacation area on New 
Jersey's Atlantic coast. The tubes are concealed 
in the aluminum rails 50 inches above the road's 
surface. They are shielded to throw light hori- 
zontally across the 56-foot expanse of pavement. 

The 2,400-foot Manahawkin Bay Bridge is 30 
miles north of Atlantic City. State highway off- 
cials are planning to have GE light other bridges 
with similar fluorescent railings. 
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Easy to ride across in daylight... 


... Still easier at night—no shadows. 
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Camera traps burglar 
A camera that takes pictures 
of criminals at work is the latest 
weapon of the San Angelo, Tex., 
police department. А tavern 
whose cigarette machine соп- 
stantly was being burglarized 
was booby-trapped with a hidden 
camera, light, and alarm. A string 
fastened to the door of the vend- 
ing machine set off the trap. 
The photo above enabled police 
to arrest the baffled burglar. 


Pill-size motor 

This 115-volt, 400-cycle single- 
phase motor is hardly larger 
than an aspirin tablet—smaller 
than two. It was developed by 
A. W. Haydon Co., Waterbury, 
Conn., to power microminiature 
timers used in industrial and 
military computers. The tiny 
motor is 9$ inch in diameter, 
9/32 inches high, weighs 1/9 
ounce. It consumes less than a 
half-watt of current. 
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* Here's an unusual close-up of 


the now-rare grizzly bear. 
He's a killer—but also 
family-loving and fond of fun 


By Wesley S. Griswold 


PHOTOS BY F, C. CRAIGHEAD JR. 


RIZZLY bears have clawed and 
bitten their way into the nation's 
news this vear. 

It was a painful surprise in more than 
one sense. 

There are so few grizzlies still at large 

—only about 800 in the U. S., outside of 

Alaska—that we tend to forget that this 
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The grizzly turns murderer in an instant if aroused . . . He 


bear is the most dangerous wild animal 
in North America. 

“The grizzly is potentially as danger- 
ous as a tiger or a lion," says Robert N. 
McIntyre, chief naturalist of Yellowstone 
National Park. 

Excepting Alaska, where until recently 
there were more bears than people, griz- 
zlies are found in only five states: Mon- 
tana, Colorado, Idaho, Wyoming, and 
Washington. Half of all the grizzlies out- 
side Alaska are believed to live in Mon- 
tana. 

Dangerous encounters. Meetings be- 
tween grizzlies and men, these days, are 
rare and usually accidental. But last sum- 


mer, in Glacier National Park, four per- 
sons blundered into the beasts. They were 
savagely bitten or mauled. None of them 
died. 

They were lucky. А mature grizzly can 
break the neck of a moose with one 
swipe of his iron-muscled paw. David 
de L. Condon, a naturalist who studied 
the bears in Yellowstone Park for 25 
years, saw one do just that. 

The grizzly can absorb bullets like a 
sandbag. As a boy, Robert McIntyre 
helped his father kill a grizzly that had 
been raiding colts on their ranch in north- 
ern Idaho. 

“We had both killed black bears with 
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Why the grizzly is the king 
of American beasts 
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A mature male grizzly bear weighs 500- 
800 pounds and is as fast as a horse. In 
a шор run, he has been clocked at 
more than 30 m.p.h. 

When he rises on his hind legs, as he 
often does for a curious or lordly look 
around, he stands six to eight feet tall. 

His canine-like jaws are lined with 
strong, sharp teeth and are powerful 
enough to snap the spine of a deer in one 
crunch. 

His reach is more than in keeping with 
his height. His forepaws are at least a 
third pep and wider than an average • 
man's hands, and are tipped with tough, e 
narrow claws two to three inches long. • 
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a single shot,” he recalls. “It took nine 
for the two of us to get that grizzly. And 
from where he was first hit, he ran at 
least 450 feet, breaking through a strong 
fence on the way.” 

Grizzlies now roam in considerable 
numbers only in Yellowstone and Glacier 

"arks. Each has more than 100 of them. 
Here they are protected from marauding 
men and, at the same time, are segregated 
as much as possible from people who 
might make the perilous mistake of try- 
ing to feed or pet them. 

When grizzlies meet. As a member of 
an official party, one recent evening, I sat 
in a car in Yellowstone and watched a 
group of grizzlies—I counted 64—gather 
to feed. 

As the sun slid toward the distant 
lodgepole pines, and the pines’ deep 
shadows stretched slowly southeastward, 
the bears came from all directions. 

Some arrived alone at a gallop. We 
often first spotted them by the little puffs 
of dust that exploded from the sagebrush 
as they came pounding in across the 
mountain pastures. Some dawdled—moth- 
ers lagging to let their two or three cubs 
keep up. 

We knew they were grizzlies, all right. 
'They all had that wide ridge of hair that 
looks like a hump on their shoulders. But 
their coats varied in color: black with 


is potentially as dangerous as a tiger or a lion 


A BIG BRUISER that could kill а man with one 
swat shows his tongue as he begins to recover 
from a muscle-paralyzing drug. The man has 
just finished attaching ear tags so that the bear's 
movements through the wilds mav be traced— 
part of an intensive study now under way to 
preserve the dwindling grizzly population. 
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TAGGED CUB, reviving from drug, wears color- 
coded plastic strips in ears to provide lasting 
clues to age and rate of growth. 


frosty-looking hair tips, cinnamon, dark 
brown. 

One brute with a back as broad as a 
prize bull's reared up for a look-see. We 
estimated that he was between seven and 
eight feet tall and easily weighed 700 
pounds. 

There was hardly a sound at first but 
the rhythmic chuff of rough tongues. But 
as the crowd thickened,  amiability 
thinned. There were throaty warning 
sounds when tasty morsels came into dis- 
pute. 

Once, abruptly, the pack scattered. 
There were savage snarls, then scuffling. 

One fighter was knocked right on his 
great back, clawing the air with all four 
paws, his long red tongue thrusting be- 
tween teeth furiously bared. But he kept 
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on rolling, and landed on his feet. As fast 
as that, the quarrel was over. 

Another huge beast seemed to have 
a particular dislike for a male a mite 
smaller than himself. He repeatedly 
rushed him, until he had driven the other 
grizzly away. 

Nobody knows the grizzly well, but a 


little band of scientists in Yellowstone 


Park is in process of finding out more 
about this animal than has ever been 
learned before. 

Tagged and tattooed. Drs. John and 
Frank Craighead, twin brothers, and staff 
are in the midst of an intense study of 
the grizzly throughout his present range. 
Sponsors include the National Science 
Foundation, the Wildlife Management 
Institute, and the National Geographic 
Society. For two years, the scientists 
have been harmlessly trapping the bears, 
knocking them out temporarily with drug- 
laden darts, weighing, measuring, tagging, 
and tattooing them, and releasing them 
to be recaptured later and examined for 
comparative data. The Craigheads even 
plan to attach miniature radio transmit- 
ters to some of the bears, so that their 
wanderings can be tuned in on and their 
positions pinpointed by triangulation. 

Until now, knowledge of the bears has 
been based largely on the field notes of 
a very few men who have had a chance 
to observe grizzlies from time to time in 
the wild. | 

One of the most important collectors 
of firsthand information is tall, big- 
framed David Condon. Now assistant 
superintendent of Great Smokies Na- 
tional Park, he was chief naturalist at 
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FIRING A DRUGGED DART 
~“ from а carbon-dioxide 
gun at a trapped griz- 
| zly, Dr. John Craighead 
© watches intently while 
| an assistant times the 


А | drug, which should ren- 
\ T | der the bear helpless 
۰ j within four minutes. He 
can then be weighed, 
measured, tagged, and 
tattooed for science. This 
picture was taken in Yel- 
lowstone Park, but the 
research covers the griz- 
. zly's entire range. 
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Inflatable hangar 


Air pressure and a lightweight metal 
portable aircraft-main- 


tenance hangar developed by the Army 


frame support this 


Fallout-shelter kit 


Radiation absorption is cut 
99.5 percent by this basement 
fall-out shelter, according to the 
manufacturer. After the steel 
shell is assembled with simple 
tools, the side bulkheads and top 
are filled with sand. It accom- 
modates six. Wonder Building 
Corp. of America sells it for 
$295 f.o.b. Chicago. 


Quartermaster Corps. 'The half-oval struc- 
ture is inflated by a 114-hp. low-pressure 
blower. The frame holds the fabric up as 
air is released when an end is opened to 
get a plane or helicopter in or out. 


Bicycle home-built for two 


Gary Helmerick, a newsboy in Cleveland, built 
this binden oddity. He removed the front wheel 
of the trailing bike and assembled the fork on 
the sprocket oí the first. Now his pooch, Queenie, 
can accompany him on his route рт, ипапе 
inconvenience. She used to ride on a rear pack- 
age rack before she got a seat of her own. 


"INSIDE-OUT" MOTOR: Gimbals springs carry 
the current, since extra wires would upset criti- 
val balance. Gyro frames are mounted at 36- 


Invisible Trip 
Jigrgl 


VIBRATING helicopter, a hand-held 
camera equipped with telephoto lens 
—and a batch of remarkably sharp aerial 
photos. Sound like an unlikely combina- 
tion? 
Not at all, according to a small but 
enthusiastic group of professional photo- 
graphers who have been using a new cam- 
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degree angles for more resistance to vertical 
deflection. Helium in the sealed case lessens 
friction, carries heat away from bearings. 


od Takes 


Out of Photos 


era stabilizer. It’s a little black capsule 
that weighs 24 ounces and sells for about 
400. Inside are two delicately balanced 
gyroscopes that turn at 21,000 r.p.m. and 
provide both vertical and horizontal sta- 
bilization—in effect, a legless tripod. The 
worse the vibration, the more dramatic 
the results, according to the stabilizer’s 


_ А. s | 
RELAX—let the gyros do the work, says the 
manufacturer. Electric power is supplied by 
portable, rechargeable nickel-cadmium battery 
in leather case or by transistor inverters that 
change auto or aircraft DC voltages to required 
115-volt, 400-cycle AC current. 


HELICOPTER PHOTO from 25 feet above airstrip 
shows 10 cards at 50-foot intervals starting 650 
feet away. Each card bears two-inch letters or 
numerals. According to tests by the manufac- 
turer, only the first three cards could be read 
with 10x50 binoculars not equipped with a 
stabilizer. All cards, the farthest being 1,150 
feet away, could be read with the same 
binoculars equipped with a Kenyon unit. 


manufacturer, Kenyon Products, Deep 
River, Conn. 

The device was designed for movie 
cameras and binoculars as well as still 
cameras. In fact, there’s talk of adapting 
the stabilizer to smooth out rifle fire, and 
even of building a smaller model to steady 
a surgeon’s hands.—Carlton Bucher. 
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TEN-INCH SUCTION CUPS are exhausted by 
the same pump that powers the beam. Device 
also handles sheet metal, smooth paneling. 
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JOINTED ARM swivels horizontally. Controls 
are in the truck. Handler is owned by Hill 
Brothers Glass Co., Birmingham, England. 


Glass weighing up to 560 pounds can 
be positioned accurately in a second- 
floor window by this octopus-like Brit- 
ish electric truck. The vehicle's bat- 
teries power a hydraulic pump that 
operates the 24-foot beam. Four suc- 
tion cups at the end of the beam se- 
curely grip the glass. 


How to weigh a spoonful 


The handle of this plastic kitchen 
spoon contains a spring balance and a 
small scale. With it, a housewife can 
weigh cooking ingredients up to eight 
ounces. It was shown in London. 
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Gas-jet controls and a 
restartable engine make this 
steerer and pusher of 
satellites a stalwart in 
U. S. space programs 


Acrobatic 
Prize Performer 
in Space By Bob Mount 


| СЕМА, a billion-dollar “space jeep,” 

is a wonderfully nimble vehicle-of- 
all-work that is making history. 

Its job is to steer satellites, and even give 
them a push if necessary. One of its most 
important missions may be sky-spying. 
All other space craft, once launched, 
have been beyond flight control. Agena 
(a-jee-na), named for a little Greek is- 
land whose sailors helped save democracy 
more than 2,000 years ago, is different. 
This barrel-shaped celestial traveler, as 
long as a big car but only five feet in 
diameter, can do all sorts of useful tricks. 
In the first place, it is unique among 
orbiting vehicles in having its own rocket 
engine. An Atlas or Thor missile is used 
as a booster to launch the space jeep. 
Then, when the booster burns out and 
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falls away, Agena’s engine carries on. 

Gymnastics in space. This rocket can 
be shut off and restarted in flight to 
change a satellite’s orbit or steer a stray- 
ing space probe back on course. 

Even more remarkable is Agena’s abil- 
ity to maneuver in space. It can roll left 
or right. It can raise or lower its tail to 
any angle desired. It can spurt forward. 
It can dip or lift its nose until vertical, 
and then move sideways. Or it can do a 
somersault and travel backward. 

Combination maneuvers сап point 
Agena in any direction and hold it there. 

These gymnastics made it possible for 
the first time, last August, to orbit a satel- 
lite and recover its payload. 

Only a handful of the tubby Agenas 
have been launched to date, but they’ve 
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How it is made to rotate 


AGENA'S AGILITY springs from two pairs of 
pressurized-nitrogen jets, located at its tail. The 
drawings at top (a straight-up look at the noz- 
zle of the rocket and its twin nitrogen tanks) 
show how alternate pairs of jets can roll the 
vehicle either way. The lower drawings show 
how matching pairs of jets can change the 
satellite's angle or flop it over. 


poled 9 satellites into orbit in 14 tries, 
for a .643 batting average. 

Upcoming jobs. The most urgent mis- 
‘sions for Agena are military—and defen- 
sive, as befits its name. They will cost 
several hundred million dollars by the 
end of this year. 

Samos-Agena satellites will replace the 
optical eyes and electronic ears of the 
downed U-2 sky-spy planes. 

Midas-Agena satellites will scan the 
earth for infrared trails of hostile rockets. 
Midas warnings could avert a space-age 
Pearl Harbor. 


СЕБЕ 


HISTORIC LAUNCH on Aur. 10, 1960, with a 
Thor missile as booster, urled a Discoverer- 
Agena into an orbit from which, for the very 
first time, its nose cone was recovered. 
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Many other Agena projects are planned 
purely for scientific work. Those listed 
here will account for 130 launchings by 
1970, at a cost of more than $1.3 billion: 

e Discoverer-Agena satellites have al- 
ready shown us how to pluck a payload 
out of orbit, a trick that had to be mas- 
tered before the manned-satellite Project 
Mercury can be a success. А Discoverer 
also made the first polar orbit, and be- 
came the first satellite to ride around the 
earth in a stabilized position. 

e Ranger-Agena probes will send in- 
struments to the moon to solve the mys- 
teries of the lunar landscape (1961-62). 

e Nimbus-Agena satellites will scan 
the earth's clouds to provide information 
for accurate, long-range weather fore- 
casts (1961-62). 

€ Orbiting Astronomical Observatory 
(OAO)-Agena satellites will poke re- 
mote-controlled telescopes into the clear 
space beyond the atmosphere so that 
astronomers can peer at the center of our 
galaxy for the first time (1963-64). 

e Other Agenas will orbit the sun to 
study its elements, and check the oddi- 
ties of Venus and Mars (1962 on). 

These are only a few of the projects 
that the new space jeep makes possible. 

The heart of Agena's control system 
consists of four jets of pressurized nitro- 
gen. Two pairs of them, each set back to 
back, are mounted at opposite edges of 
the space jeep's rear skirt. Any two jets 
can be opened or closed. 

One combination, for instance, makes 
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RIDING NOSE-DOWN, Nimbus-Agena satellites 
nudged into position by jet "trim tabs," wi 
scan the earth's cloud cover to aid weather fore- 
casts. Solar energy will run the scanner. 
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NOSE CONE, the re-entry vehicle, is attached 
here to Agena prior to launching. А fairing hides 
the retrorocket that will separate them later. 


Agena roll either way around its long 
axis, like a spinning bullet. Another 
moves it up or down around its short 
axis, like a tumbling bullet. Simultaneous 
spurts from all four jets stop any motion. 
While Agena travels in space, the gas jets 
act as trim tabs to keep the jeep aimed. 
Infrared eyes. The experimental Dis- 
coverer-Agena satellite was designed to 
cruise with its body parallel to the earth's 
surface, aimed always at the horizon. 
Since the engineers couldn't go along to 
operate the nitrogen trim tabs, they put 
an infrared eye in charge. The eye, set 
in the space jeep's nose, was adjusted to 
detect the earth's infrared horizon. 
Automatic controls kept the infrared 
eye aimed at the horizon. When Agena's 
nose rose too high, the eye saw only the 
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LANDING INSTRUMENTS GENTLY on the moon 
will be done like this by a Ranger-Agena, which 
will place a seismograph, thermometer, and 
radio transmitter there to record for weeks. 
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i Discoverer-Agena sate 
has been flipped to ride 
tail-first in orbit 


HOW TO RECOVER а 
space traveler from or- 
bit is shown in this se- 
quence of drawings. 
The technique here was 
responsible for the U. S. 
Air Force’s first success- 
ful capture of a re-entry 
vehicle, near Hawaii, 
last August. 


separates Discoverer 
from Agena 


cold sky. An electronic command to the 
jets then told them to lift Agena’s tail 
until the earth’s horizon swung back into 
view. When the vehicle’s nose drooped 
and the eye saw only the hot earth and 
no horizon, orders were shot to the jet 
trim tabs to get that tail down. 

With these controls, Discoverer 
achieved the first fully stabilized orbit 
with respect to the earth’s surface. Agena 
A worked so well that the Air Force 
began to work out variations. Agena B 
can be aimed anywhere. 

Midas, Samos, and Nimbus satellites 
will be pointed downward, scanning the 
earth. OAO satellite-telescopes will be 
aimed wherever an astronomer chooses. 
Ranger probes will be aimed at the moon. 

Pitching a floater. In the early Dis- 
coverer-Agena satellites, one main ob- 
jective was to recover a payload from 
space. The designers installed a retro- 
rocket in the satellite’s nose, pointing 
toward Agena’s tail. The front end of the 
satellite was covered with a re-entry nose 
cone. The payload was tucked between 
the nose cone and the retrorocket. 

Agena was launched into a circular 
polar orbit. The satellite’s track was like 
a ring in space above the earth’s poles, 
with the globe rotating inside the ring. 

For a recovery area, the Pacific Mis- 
sile Range directors chose a huge square 
of ocean near Hawaii As the satellite 
passed over the North Pole and began a 
southward trip over the Pacific, the space 
jeep was somersaulted so that it was trav- 
eling backward, with the nose pointed 
slightly downward. Over the North Pa- 
cific, the retrorocket was fired, and the 


RE-ENTRY VEHICLE 


2 Firing of XD 


3 Spent retrorocket falls 
away just before Discoverer 
enters earth's atmosphere 


AFTERSTRUCTURE 
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RE-ENTRY VEHICLE 


4 Parachute opens to slow Wee II 
Discoverer's return to us  3— 
earth and make it easier 
to see and catch 


nose cone, payload, and rocket shot away 
in the opposite direction. 

The effect was somewhat like pitching 
a baseball out the rear of a speeding car. 
The ball would continue moving in the 
direction of the car's motion, but at a 
lower speed. 

The Discoverer payload's speed was re- 
duced so that gravity would pull it back 
into the earth's atmosphere as the jeep's 
chassis continued in orbit. ТҺе nose cone 
protected the recovery package from the 
fierce heat of re-entry into the dense 
atmosphere. Then a parachute blossomed 
to lower the payload—sealed so it would 
float—toward the ocean for recovery. 

Slight control errors balked success 
until the thirteenth try. That “unlucky” 
shot turned out to be perfect, and the 
U. S. Air Force made the first recovery 
of an object that had been in orbit. 

B-58 rocket engine. Agena’s power 
comes from a liquid-fueled Bell rocket 
engine of 15,000-pound thrust. Curiously, 
it was intended for the B-58 Hustler 
bomber. Instead, it wound up in outer 
space. Choice of red-hot fuels (hydra- 
zine and nitric acid) forced a switch of 
a few engine parts to withstand super- 
high temperatures, but basically the en- 
gine is unchanged. 

[Continued on page 220] 
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‚.. and more earth is pushed on it to plug hole. 


Plugging a hole in a dike 


Frank Gaskill, a contractor at Silver Lake, N. J., 
didn't stop a leak in this dike with his finger, like the 
famous Dutch boy. He used his automobile. 

When water from the Atlantic Ocean tore through 
a temporary dirt embankment to threaten 5,500 acres 
in Lower Alloways Creek 'Township adjacent to Dela- 
ware Bay, he had his car pushed into the gap to provide 
an anchor while bulldozers did the earth-moving job. 
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Free umbrellas 


Unclaimed umbrellas left 
in the lost-and-found bureau 
of the Chicago and North 
Western Railway are put to 
good use during unexpected 
showers. They are lent free 
to commuters at the rail- 
road’s Chicago terminal. 
It’s all done on the honor 
system. The only require- 
ment is that the umbrellas 
be returned—for borrowing 
by other commuters caught 
in other showers. 


Sand tower 


This leaning reinforced- 
concrete bunker on the edge 
of Britain's new London- 
Birmingham motorway has 
twin compartments, each 
holding 60 tons of sand and 
cinders for use on ice. 

Bulk material is loaded 
by a ground-fed hopper that 
fills either compartment in 
just over an hour. It is 
discharged from  air-oper- 
ated chutes that fill a 12-ton 
truck in three seconds. 


MODEL OF SPACESHIP is 80 feet long, has an 
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air-conditioned cabin that seats 16 strapped- 
in paying passengers. Áfter a countdown, the 
pilot pushes a button that starts vibrators in 
the seats to give an illusion of movement. 
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MOON IS APPROACHED on screen as climax to 
the "flight," which takes 12 minutes. One bit of 
science fiction is added when another space- 
ship is "passed" and pilot Dan Stout talks to it 
in what purports to be Martian dialect. 


For a fanciful flight to the moon 


An authentic-looking spaceship—except 
that it’s horizontal instead of vertical— 
stands ready for a “take-off” into space 
on a launching pad in a lot at Gatlin- 
burg, Tenn. 

The rocket is 80 feet long, has a 28- 
foot cabin that accommodates 16 passen- 
gers strapped to their seats. Vibrators 
in the seats give an illusion of flight. 
A screen on the instrument panel shows 
colored scenes, including the Milky Way, 


Intercom on 
your telephone 


A new intercommu- D 
nications system that ~~ à ғ 
works on your phone „f 
wil be available to 
telephone-company 
subscribers early next 
year. 

It operates on a cen- 
tral control, a mike in 
the base of each ex- 
tension phone, and a 
speaker on a nearby 
wall. Each extension 
can be used to dial 
outside calls. 

For $25 installation, 
subject to local rules, 
and $6 a month, you 


get three phones and B ——— B 


Delivery man at door... 


a door speaker. 


of a simulated trip to the moon. The ani- 
mation is accompanied by appropriate 
remarks from the pilot, 17-year-old Dan 
Stout, who skyrocketed an idea from a 
high-school science-fair exhibit into a 
paying amusement-park “ride.” His en- 
tire family participates: father, mother 
and one sister dressed as stewardesses, 
and a younger sister as “cabin boy.” They 
say the project is educational as well as 
a money-maker. 
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gadget that serves up your breakfast 

toast as you like it. Early toasters 
were simple bread racks with heating ele- 
ments around them. Today’s models not 
only turn themselves on and off, but al- 
low extra time for the first slice (when 
the devices start cold) and compensate 
for fluctuations in line voltage. They’re 
adjustable to toast bread of various kinds, 
too, and to turn out the slices to your 
taste—from a golden tan to a deep melba 
brown. 

One popular toaster almost takes the 
bread out of your hand. It lowers the 
bread by motor power and pops up the 
slices with a well-behaved, ratchet-cush- 
ioned lift instead of the mousetrap snap 
of older types. The motor, specially de- 
signed to withstand the oven heat, is 
switched on by the weight of a single 
slice of bread. 


уа engineering goes into the shiny 


` INSERTING A SLICE untilts the bread rack, whose 


|... shorter, vertical leg trips the switch. This closes 


= contacts that send current to the motor, Thus 
` energized, the motor through its pinion and gear 


n rack hauls down the bread carriage, and this 


. jn tum stretches the return spring. 


How a 


Pop-Up Toaster 


Works 


A separate small heating element in 
this machine, wound around a bimetalic 
strip, is connected in series with the four 
oven elements. It begins to heat the strip 
at the moment toasting starts. At a point 
determined by the setting of the toast- 
selection knob, the timer shuts itself off 
and begins to cool. 

Toasting continues, however, until the 
timer has reached the end of its cooling 
cycle. Then it releases the toast racks and 
shuts off the ovens. 

The Toastmaster shown here is made 
by the McGraw Edison Co., Elgin, Ill. 


HERE'S WHAT'S INSIDE the chrome-plated case 
(right). This model has two bread slots, each 
flanked by two heating elements. The two toast 
racks are joined and pivot as one at the forward 
end. When they are in the up-slanting position 
shown, all current is off; but the switch mecha- 
nism is set to close the starting circuit when 


the bread is dropped into the racks. 


- 


eerie mechanism does the rest 


WHEN BREAD IS DOWN, the gear rack bottoms 
on а horizontally pivoted trip lever, pushing its 
right-hand end under a catch, while lug on gear 
rack engages a roll-over catch (not shown). The 
rising left end of the trip lever pushes up а rod 
that lifts a hinged switch leaf. This opens the 
motor circuit and closes the heavy contacts 
that carry oven current. Toasting begins. . 


heat froin. v. small auxiliary 


1 bimetallic strip. until. it strikes 


the ‘strip ‘then moves the 
lever. Actual mechanism is 


P the ovens on, Cooling. the bi 


ends back, trips. the catch. 
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Beyond the glass pane in the picture 
above are a couple of men who know what 
aeronauts in 1970 will feel like. Their 
"cabin" is being subjected to 250-degree 
heat to simulate conditions inside an 
airliner of the future going more than 
2,000 m.p.h. at an altitude of 70,000 feet. 
In the foreground and right background 
are scientists of the Garrett Corp. collect- 
ing data on the experiment. The aero- 
nauts aren't suffering—they are being air- 
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Tiniest drawbridge 

Eighteen inches is the maximum open- 
ing of the Somerset bridge in Hamilton, 
Bermuda, believed to be the smallest 
drawbridge in the world. Here strollers 
balp a sailor navigate the mast of his 
dinghy through the tiny opening. 
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conditioned down to a shirtsleeve tem- 
perature. Tomorrow’s supersonic airliners 
will have to be super-air-conditioned be- 
cause a staggering amount of heat will 
be generated in them by outside air fric- 
tion, electrical equipment, and ordinary 
body heat. 

Each hour, 300,000 BTU of heat will 
have to be drained off—or seven times as 
much as that required to heat a six-room 
house on a 10-degree winter day. 


Translucent truck top 


Loaders will find plenty of light in this 
new White truck. It has a translucent 
skylight in its fiber-glass top that pro- 
vides diffused daylight in the cargo space. 
The top is a single assembly, and is re- 
movable for replacement. 


New Ideas from the Inventors 
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Auto Desk Is a File, Too. Men who use 
their cars for business might get their 
paperwork done more quickly and easily 
with this recently patented desk that 


Slide Cap Foils Small Fingers. To un- 
screw a bottle cap covered by this slid- 
ing sleeve, you'd have to align a lug and 
recess, then squeeze tight to lock the 
sleeve to the threaded portion. It would 
keep children safe from poisons, warn 
grown-ups getting medicine in the dark. 


rides with them. The writing-surface and 
armrest panels would lift up—or off—for 
access to storage sections, and the desk 
could be lifted out for Sunday driving. 


Heel Adjusts for Style or Comfort. 
Turning a recessed nut against a screw 
shaft would raise or lower these tele- 
scoping heels as much as three-quarters 
of an inch. The wearer could shorten 
them for ease when shopping or at the 
office, then step out taller in the evening. 
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More Inventors’ Ideas 


Sliding Bridle Stiffens Bristles. You'd 
have to clean fewer brushes after a paint 
job if bristle stiffness could be adjusted 
for broad or fine strokes. A movable bridle 
on this brush would alter the exposed 
length—and flexibility—of the  bristles. 
The bridle would snap off for cleaning. 


Meter Umpires Tug of War. With this 
“сате or exercise" machine monitoring 
the play, tug-of-war teams couldn’t argue 
over doubtful start or finish lines. Spring- 
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Tire Iron Lifts Wheel. Changing a flat 
would take less work if you could lever a 
wheel up to meet the axle. Forked prongs 
on this tool would slip under a tire and 
raise it when you pressed down on the 
handle. A pivoted foot plate would sup- 
port the lever on soft ground. 


loaded reels would feed out equal starting 
lengths. Then the stronger pull on either 
rope end would move a pointer connected 
by sprockets to the reel hubs. 
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Mudguard Doubles as Sled Runner. 
Neither snow nor slush would keep a 
baby in this baby carriage from his ap- 
pointed rounds. Metal strips pivoted 
around the wheel axles could be turned 
down, when necessary, to form sled run- 
ners. Spun around, they'd fend off mud. 


Tuning Tool Counts Turns. Back-of- 
the-set adjustments often improve a TV 
picture, but can sometimes lose it com- 
pletely. With this alignment tool, how- 
ever, you'd be able to restore any tunable 
shaft to its original position. Marked 
disks would register full or partial turns, 
and an index on the transparent handle 
would show net change in direction. 
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Plug-In Buffer. Here's a wax polisher 
that works off the car's cigarette-lighter 
socket. With no extension cord to tie 
down the car, you could move it into the 
shade to work. A gas-pedal hold-down 
would be supplied with the kit to keep 
the battery charging as you buffed. 


The following patents have been issued оп these inventions: 
Car desk—No. 2,934,391 to F. М. Bohnett, Santa Barbara, 
Calif.; Bottle safety cap—No. 2,816,677 to Е. A. Allan, Ar- 
lington, Va.; Adjustable heel—No. 2,934,840 to Marion 
Mistarz, Oak Park, Ш.; Brush with bridle—No. 2,074,399 to 
Solomon Friedman, Brooklyn; Tire iron—No. 2,815,877 to 
P. К. Marshall, Los Angeles; Tug-of-war-meter—No, 2,934,342 
to Е. M. Tenney, Decatur, Ш.; Carriage runners—No. 
2,817,536 to W. К. Taggert, Worcester, Mass.; TW tuning 
tool—No. 2,817,985 to А. C. Capelle, Bradenton, Fla.; Auto 
buffer—No. 2,901,805 to B. V. Dardig, NYC. 

Copies of patents may be ordered, by number, [rom the 
Commissioner of Patents, Washington 25, D.C., at 25 cents 
each. To write to an inventor, if the address given above is 
insufficient, you may address him (by name and patent num- 
ber) in care of the Commissioner of Patents. 
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What Was the Star 


By Robert S. Richardson associate Director Griffith Observatory 


T CHRISTMASTIME astronomers are often asked, “What was 
А the star of Bethlehem?" 

About all an astronomer can do is shake his head regretfully, 
say that no such star as the star of Bethlehem now exists, and that 
there is no scientific evidence of its existence at any time. But he 
might also cautiously admit that there are a few ways in which the 
appearance of such a remarkable object as the star of Bethlehem 
might be explained. “For example, suppose that we assume—" and 
he proceeds to discuss some of the things that might have happened. 
Let us follow his discussion and see what some of these possibilities 
are. 

It is related that the Magi had seen a star in the east that heralded 
the birth of a King of the Jews. They traveled to Jerusalem, told 
Herod of the star, and wished to know where He was that they might 
worship Him. Herod sent them to Bethlehem because it had been 
prophesied that the Messiah would be born in the city of David. 

“When they had heard the king they departed; and, lo, the star, 
which they saw in the east, went before them, till it came and stood 
where the young child was. 

*When they saw the star they rejoiced with exceeding great joy." 

The Magi worshiped the child and gave Him gifts, and then, 
warned that Herod sought to destroy Him, went by another way to 
their own country. 

There is no other mention of the star in the scriptures or in other 
historical accounts. ` 

In seeking a rational explanation, it must be remembered that the 
Chaldeans were assiduous observers of the heavens, so that the posi- 
tions of the fixed stars and the motions of the planets were a familiar 


This article is from a new book, ''The Fascinating World of Astronomy" 
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of Bethlehem? 


story to them. Indeed, there is every reason to believe that the an- 
cients were much better acquainted with the constellations than are 
the people of today, who can seldom get a good look at the night sky 
because of artificial illumination. The Chaldeans would never make 
the obvious blunder of mistaking a bright star such as Sirius for the 
sign for which they were waiting, or even one of the bright planets, 
Mars, Jupiter, or Venus. 
We must look for something 
very unusual in the sky, 
some exceptional and awe- 


insp irin g ev ent that oC- : us (s : | с, да oe "em i is Wem 


curred about the time of the iQ _ 
birth of Christ. _ o r 
Here we get into trouble | . 
at once, for history is so 
vague and confusing on this 


point that 1 I5 impossible | - : | | : - : : Roe | - Ы а pe 


to fix the birth with any 
certainty. But it is probable 
that 5 B.C. would not be : ^id 
greatly in error. (Many The head of Halley's comet. Mount Wilson 
people may ask what is the and Palomar Observatories photo. 
matter with December 25, 

in the year A.D. 1. Our use of the year of the birth of Jesus as the 
era from which to reckon time came from a suggestion by the learned 
Roman monk Dionysius Exiguus, who died in A.D. 556. He computed 
the date of the birth to be 754 A. U. C. [ab urbe condita, time meas- 
ured from the founding of Rome] and although this is now known 
to be wrong, the system has become so firmly established that noth- 


[Continued on page 232] 


(McGraw-Hill Book Co., Inc.) ; ©) 1960 Robert S. Richardson 
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Belt records space reactions 


А special belt is helping the Boeing Airplane Co. 
test human reactions to simulated spaceship conditions. 
While the subject undergoes depressurization and ex- 
{тете heat and noise simultaneously, miniaturized 
medical instruments in the belt record heart electrical 
impulses and sounds, brain waves, and body heat. 


Electric feeder keeps seals hopping 


Seals at the London Zoo are learning to eat and stay 
slim—with the help of an electric fish dispenser. The 
device circles the pool's edge and ejects a fish each 
time the keeper presses a button, giving the animals 
exercise and entertaining the watchers. 
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Gas fun 

Sixty bullets can be fired 
by this gas-powered sport 
rifle without reloading. And 
1,200 shots can be fired be- 
fore the gun must be re- 
charged from a CO, bottle. 
Austrian made, it also 
comes in a military model 
used by the Austrian army. 


Dispenser gives 
candy to baby 


How to keep baby quiet 
in the carriage while mam- 
ma shops in the store has 
been solved with this Brit- 
ish-made automatic candy 
dispenser. It's fitted with 
a timer that releases the 
sweets at set intervals. 


BOTTOM of Squirming Irma, 
shaped like a human's, is made 
to roll, twist, slide, shift, and 
toss like a ‘fidgety teen-ager 
weighing 130 pounds. 


Squirms test 
movie seats 


The strange-looking me- 
chanical device shown here 
has a name: MSquirming 
Irma. Irma’s job is to test 
seats manufactured for the- 
aters, schools, and buses. 
Irma makes her tests for 
the American Seating Co., 
Grand Rapids, Mich. 

She's designed to simu- 
late the wear and tear 
caused to seats by people, 
particularly young people 
prone to wriggle. 


Stainless-steel car 


The stainless-steel body of this Thun- 
derbird isn't painted or protected in any 
 way—and it's expected to last indefinite- 
ly. The car was built for the Allegheny 
Ludlum Steel Corp., Pittsburgh, to show 
the durability and good looks of stainless 
steel. Several stainless 1936 Fords are 
still rolling and still look good. 


PS PICTURE NEWS 


CLOTHED IRMA tests seat-cover wear. ‚ Fifty 1 qus of squirm- 
ing equals what a school seat will get in two years. 


; : do 


One-wheel tunnel scooter 


This experimental catwalk car, tested 
recently in New York’s Lincoln Tunnel, 
lets policemen cover their beats more 
quickly. Weighing 550 pounds, the alu- 
minum and plastic car rides on one wheel 
and is guided by a side rail. It goes in 
either direction, does up to 30 m.p.h. 
powered by an eight-hp. gas engine. 
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A 230-POUND BLOCK of laminated wood slams 
down from 280 feet. Polaroid camera films 
stress and strain curve plotted by an oscillo- 
scope. Slow-motion movies also record the drop. 


Army Air-Drops 
C | Paper Cushion 
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TOWER HOISTS TEST LOADS and drops 


hem onto IMPACT EFFECT: Upper honeycomb has not been 
a force-measuring plate at its base. Cables guide hit. Bottom stack is crushed to 40 percent of 
loads. Instrument-carrying van is at left. original volume. Rubber straps secure stacks. 
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FELT SHOCK PADS, center, are ones 


now used as 
air-drop cushions. To right are crushed and 
whole honeycomb samples. Man at right is hold- 
ing unexpanded honeycomb without facings. 


P the help of a paper-honeycomb | | v i 
pallet, big Army trucks are being | jai дотад simil Gu RM a тыы: 
taught to drop 1,000 feet out of the sky WATERTANK TRAILER is raised 14 feet. Impact 
—and land mobile as a kitten that just that of an actual parachute delivery. 
four-footed it off a couch. 

To make sure the lesson takes, engi- 
neers at the University of Texas Bal- 
cones Research Center, working under an 
Army contract, triple-check with oscillo- 
scopes, slide rules, and a 280-foot drop 
tower. 

The honeycomb material is the Army’s 
new solution to the heavy losses—esti- 
mated at as much as 50 percent—of para- 
chute-dropped equipment during World 
War II. It can absorb 95 per cent of the 
crushing impact of a truck parachuting 
1,000 feet. Properly packaged, it also can 
gentle the landing of a jeep, a water tank, : 
а high-powered artillery piece, even а рм INSTANT AFTER ITS RELEASE, trailer still is 
paratrooper. | about five feet from impact. Cables run from 

Here's an example of what the sand- front of trailer to the instrument van. 
wich can do to shock: 

Five three-inch layers of honeycomb 
are stacked on a force-measuring plate 
at the base of the drop tower. The re- 
lease button is pushed, and 230 pounds 
of laminated wood whine 280 feet down 
the cables. The wood hits the honeycomb 
with a 75,000-pound force, but doesn't 
splinter as might be expected. The sand- 
wiches absorb the shock with a slightly 
explosive whoof. 

Eight years of testing in the lab and 
at the tower have shown that the honey- 
comb has still another advantage: It re- 
duces cost of air-drops by allowing use of 


TECHNICIANS EXAMINE TRAILER for damage just 
| E after impact. Honeycomb cushioning is crushed 
smaller parachutes.—Marj Wightman. to about 50 percent of original volume. 
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FLEA-POWER MOTORS—36 of them 
—specially designed by Speedway 
Div.-Thor power the rides. Built in 
1928, merry-go-round still runs. 


CARNIVAL RIDES TO FAIRS in a trailer 
that is its permanent display case. 
Picture ^ windows protect against 
damage by children. 


Не built his own miniature carnival 


A flick of the switch, and 1,200 flash- Gross, who lives in Ashland, Ky., be- 
light bulbs light up, 10,000 tiny сот- gan his unusual hobby 32 years ago with 
ponents go into action, and 500 the construction of a scale-model merry- 
make-believe merrymakers seem to have go-round. His exhibit is now valued at 
the time of their lives. It’s Fred M. Gross $50,000. It's displayed at fairs and spe- 
Sr.s amazing miniature carnival. cial occasions throughout the country. 
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OCTOPUS RIDE with its gyrating arms (left) is other, timed to start and stop eccentrically, 
bright with lights. It has two interdependent raises and lowers them. Twin-motor setups also 
motors (right). One turns the arms while the power the tilt-a-whirl and the whip. 
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LATEST ADDITION is the funhouse, show 
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n here 
getting finishing touches from Gross. He is 
constantly working on new attractions. 
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MOTOR HIDDEN IN BASE turns Ferris wheel. 
The attraction is realistically detailed, even 
to curlicues and numerals on the seats. 


Loa RRR RR RRR REE RRR RRR RRR RRR RRR RE RRR RRR RRR RRR RRR RR REE RR ER eRe TPR TTR RRR ERR RRR ERR RR RRR RRR ERR R RRR RRR RRR RRR RRR RE REE RRR PR RRR RRR RRR EER RT RR ETE | 


PS PICTURE NEWS 


MOM. 
mon 
[d 
EE 


аз 


ранна — MS 
enge 


um mg s E 


Bags save drones 


When these braking bags hit the 
ground, air suddenly compressed in 
them breaks the diaphragms in their 
ends, letting the missile drone they're 
protecting land gently. Here they're 
tested on a drop tower at the Air 
Cruisers plant, Belmar, N. J. In actual 
use, they inflate automatically during 
descent of a drone, preserving it for 
further use. Various-size holes under 
the replaceable fragile diaphragms 
control deflation on impact. 


Arabs'first car 

A two-cylinder, four-cycle, air-cooled 
engine powers the little Ramses, first 
automobile produced in the United 
Arab Republic. The squat, angular 
body design kept tooling costs down. 
The manufacturer, Egyptian Automo- 
tive Co., claims 55 miles per gallon. 
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WHATS 


VACUUM ASH TRAY is put into 
action by a lever beneath it to suck cig- 
arette butts into an airtight container, 
smother them, and keep the smell of 
burning butts out of your car. You attach 
it below the dashboard, either extending 
outward or recessed under it. Jet-Out fits 
any car, can be installed with ordinary 
tools. $5.95. Orco Products, Inc., 7688 N. 
Interstate, Portland, Ore. 
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Compact 
Flood for 
Movies 


All the effective light of 
four R-30 photofloods on an 
18-inch bar is put out by 
a single 650-watt halogen- 
vapor lamp in this 24-inch 
reflector. 

The new Sun Gun flood 
lamp, for 8-mm. home- 
movie making, operates on 
110-volt house current. It 
can be used without filters 
for Type A color film, as 
well as black and white. 

Complete with lamp and 
12-foot extension cord, it 
sells for $24.95; replace- 
ment lamp, $7.98. Sylvania 
Electric Products, Inc., 730 
Third Ave., NYC. 


т иг... 


FIBER-GLASS COVER protects 
your car's top and glass from ice, snow, 
birds, and insects when you park in the 
open. It is fastened with strong elastic 
bands and rustproof hooks, can be re- 
moved in seconds, folded, and stored in 
the trunk. Three sizes: compacts and for- 
eign cars, $7.99; other domestics, $9.99; 
station wagons, $12.99. Triangle Mfg. 
Co., 519 W. Pratt St., Baltimore, Md. 
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CEILING HEATER hangs overhead 
out of the way of children and pets when 
you need supplementary or occasional 
heat. It mounts on the surface, is 2% 
inches deep, and has no moving parts. 
One unit will heat a room up to 10 by 
1715 feet in area. Cost, $54.95. Sun-Tron 
Corp. 7435 W. Wilson Ave. Chicago. 


PISTOL-GRIP HANDLE gives you 
easy control over this newly designed ra- 
dial-arm saw just added to the Craftsman 
line. It has adjustable tension, a trigger 
switch for intermittent operation, and a 
built-in blower to keep the table clean. 
Cost, $189. Sears, Roebuck & Co., 925 S. 
Homan Ave., Chicago. 


FABRIC MENDER is 
applied like cement from a 
collapsible tube. You can 
use Darn to hold patches, 
seal rips, hem, or attach 
pockets or decorations to 
cotton, wool, and most fab- 
rics. Per tube, 69 cents. 
Woodhill Chemical Corp., 
1390 E. 34th St., Cleveland. 


ELECTRIC PEELER 
fits into your kitchen dis- 
poser; takes power from it; 
thin-peels potatoes, onions, 
fruit, and other vegetables; 
gets rid of the skins; and 
cleans itself in seconds. 
PeelQuik sells for $29.95. 
Manesco, Inc., 605 Plan- 
dome Rd., Manhasset, N. Y. 


ALUMINUM LEVEL 
has a two-foot rule on top 
marked in inches that can be 
read from either edge. It's 
called the Challenge and is 
manufactured in two mod- 
els: with four vials, $4.50; 
six vials, $4.98. Columbian 
Vise & Mfg. Co., 9021 Bes- 
semer Ave., Cleveland. 
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PACKAGED MOLDING contains 
all the molding and nails you need to re- 
style a flush door. Pieces are precut to 
size, premitered, and drilled for nails. 
They can be put up with a hammer and 
the aid of a full-scale working diagram 
included in the box. $8.88. Bendix Mould- 
ings, Inc., 192 Lexington Ave., NYC. 


TORCH KIT includes the tools and 
materials you use for common soldering. 
Besides a propane torch and fuel, it con- 
tains a chisel-point soldering tip, bar of 
50/50 lead solder, bar of aluminum sol- 
der, and can of flux. The kit sells for 
$8.95; replacement fuel, $1.95 a tank. 
Turner Corp., Sycamore, Ill. 


SEVEN-IN-ONE TOOL combines 
a hammer, wood or metal saw, one Phil- 
lips and two straight screwdrivers, awl, 
and nail pull i in one tool. You simply turn 
a screw in the handle to interchange 
them. The handy little tool is made in 
West Germany. $2.95. World Marketing, 
23722 111th Pl. W., Edmonds, Wash. 
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STYLUS - PRESSURE GAUGE 
measures force exerted on a record by the 
tone arm. Its scale is marked in !5-gram 
divisions. ТҺе SPG3 gauge is a swivel 
balance having a plastic pan on which the 
stylus rests at record-surface level. $2.95. 
Garrard Div., British Industries, 80 Shore 
Rd., Port Washington, ЇЧ. Y. 


60600004000000000900000000000000900000000004090 X. 


KEiot-W' ater 
Mix Works 
by Solenoid 


Pushbuttons control sole- 
noid valves that mix hot 
and cold water in a unit 
mounted near the hot-water 
tank instead of at the fau- 
cet. The system cuts down 
on heat loss in pipes through 
a long run of hot water, 
gives right temperature in- 
stantly. 

Pushbutton panels, relays 
actuated by 24-volt trans- 
formers, and solenoid con- 
nections are made for 
kitchen sinks, lavatories, 
tubs, and showers. Buttons 
are marked for hot, cold, 
warm, extra warm, full or 
gentle flow. $100 to $200, 
depending on model. Ultra- 
flo Div., American Sanitary 
Mfg. Co., Abingdon, Ill. 


CAR-TOP CARRIER has fiber-glass 
cover on a plywood platform to keep lug- 
gage dry. It is 14 inches deep, 48 wide, 
and 58 long to provide plenty of storage 
space on top of conventional cars and 
station wagons. It's equipped with a 
tamperproof lock, costs $59.95. Fabricon 
Products, River Rouge, Mich. 


15 a 
practice tee that judges your follow- 
through indoors or out. Pins in front of 
its flexible tee fold to one side or the 
other for a hook or slice, fall straight 
if the swing is perfect. Its made of 


GOL F-SWING INDICATOR 


Marlex polyethylene, sells for $6.95. 
T. & С. Enterprises, Inc., Warren, Ohio. 
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A Space Port for Junior 


POWER SAW enables 
children to make toys from 
styrofoam sheets, but can't 
cut their hands. Sheets are 
included. Two flashlight 
batteries run the tool. $5. 
Gong Bell Mfg. Co., East 
Hampton, Conn. 


Instrument panel and viewing screen allow young rock- 
eteers to operate this Astro Base. Machine-gun noises, 
flashing lights, space lock, loading winch, and maneuver- 
able scout car are remote-controlled. The toy has two 
flashlight-battery-operated carbon-brush motors. Price: 
$20. Ideal Toy Corp., 200 Fifth Ave., NYC. 
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MINIATURE AIR CAR rides ona 
cushion of air. Like the full-size experi- 
mental models being developed by major 
manufacturers, the wheel-less, wingless 
craft skims over land and water without 
visible support. It's battery-operated, and 
made of red and yellow plastic. $2.98. 
Victor Stanzel Co., Schulenburg, Tex. 
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JET-PROP AIRLINER is oper- 
ated by dual aircraft-type controls. It 
dives, banks, climbs on command, and 
has blinking landing lights, retractable 
landing gear, and variable-speed engines 
that emit a high-pitched jet whine. $14.98 
less batteries. Remco Industries, Inc., 113 
N. 13th St., Newark, N. J. 
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SERVICE STATION and garage 
has miniature parking facilities and gas 
pumps, as well as lubrication, battery- 
charging, and tire-inspection equipment. 
А motor powers the car lift. Also included 
are toy cars, trucks, and attendants. ТҺе 
all-metal, three-story station sells for 
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PLANE MODEL of Lockheed P-38 
is the first twin-engined, ready-to-fly toy 
airplane. It's an accurate copy of World 
War IIs famous fighter. Twin booms 
mount starter-equipped .049 gas engines. 
$19.98, complete with battery, control 
handle, guide lines, and fuel. Wen-Mac 


$8.95 complete. Т. Cohn, Brooklyn, N. Y. Corp., 1151 Tennessee Ave., Los Angeles. 


A-POWER PLANT is 
an 18-inch-square scale- 
model kit designed from 
Westinghouse blueprints. 
Included is a booklet on the 
nature, history, and uses of 
atomic power. $6.95. Revell, 
Inc., Venice, Calif. 


FAST-DRAW GUN, 
strapped to the wrist with a 
leather band, snaps light- 
ning-fast into the hand with 
a flick of the wrist. It has a 
chromed barrel, white grip. 
Cost: $2.98. The Hubley 
Mfg. Co., Lancaster, Pa. 


PLASTIC ROBOT has 
transparent body that re- 
veals its multicolored gears. 
The 18-inch device walks, 
swings its arms, moves its 
jaw, squawks, and rings a 
bell. $12. Ideal Toy Corp., 
200 Fifth Ave., NYC. 
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scope has no horizon line by which to 
judge height of firing trace. But you can 
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spot abnormal patterns by comparing with 
drawings printed on the side of the instrument. 


How Good Are 


Those New 
Spark-Plueg: 


Scopes? 


Are they just gimmicks to sell you new plugs? Or do they 
really fill a need? We tested a batch to find the answers 


By E. F. Lindsley 


NE of these days—if it hasn't 
happened already—your filling- 
station man may attach a strange- 

looking gadget to your car's engine and 
peer knowingly at this newest device for 
making spark plugs confess. He may ac- 
company this with some doctor-style 
tongue clucking or, if he works hard at it, 
offer up what appears to be a prayer of 
last rites for your engine. Most service- 
men, fortunately, will play it straight. 
Actually, he's looking into a small 
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cathode-ray oscilloscope. The idea is to 
check spark-plug performance with the 
plugs still in the engine and operating. 
Older cars, and some modern ones, may 
not fret much if spark plugs leave a bit 
to be desired. But really sophisticated 
modern engines demand the best from 
plugs. Pulling and inspecting them when 
overlaid with power-steering pumps, air 
conditioners, power-brake connections, 
and such bric-a-brac can run into real 
money. Here a plug scope that takes only 
seconds to clip on can be as convenient 
as a doctor’s X-ray. If it tells the story 


without opening up the patient, every- 
one's happier. 

How good the diagnosis? Just what 
does the plug scope tell, and how well 
does it tell it? 'This is the big question 
and the motorist is entitled to an answer. 
In the mind of a man who has shucked 
out a sawbuck for new plugs there is 
sometimes a lingering suspicion: Has he 
just been bilked by a mysterious green 
light about as meaningful as a fruit jar 
full of glow worms? 

'The spark-plug manufacturers who sell 
the scopes to their dealers acknowledge 
that this could happen. But they quite 
rightly point out that each scope, in its 
own way, can be an accurate, legitimate, 
time-saving tool that tells a story never 
before available at most service stations. 

Engineers have been diagnosing engine 
conditions for years with lab scopes. In 
engine labs you'll see the curvaceous 
green traces dancing around to the tune 
of everything from cylinder pressures to 
crankshaft vibrations. Airlines have built- 
in ignition scopes. (I can attest to the 
comfort a scope can give when, high 
over the north Atlantic, it says that the 
roughness in one engine is just a fouled 
plug and not a mag about to tear up.) 
But the very precision of the scopes has 
until recently kept them out of the gas 
stations. Who wants to put almost a 
thousand dollars into equipment that 
could be jammed up by the youngster 
who hops pumps? 

Each of the major plug makers, AC, 
Autolite, and Champion prodded their 
engineers to come up with a scope that 
would be rugged, reliable, easy to use— 
and very inexpensive. The fact that each 
company produced an instrument that 
presents a different picture on the screen 
can be attributed to certain differences 
in engineering viewpoints. 

The scopes do differ. And each builder 
vigorously defends his own version. To 
really see and appreciate the variations, 
you can ask a dealer for each brand of 
plug to run a check on your car. 

I tried them all—first under the guid- 
ance of factory engineers, and later in 
the quiet of my own garage. To provide 
a standard, I built a Heathkit ignition 
analyzer, a more sophisticated instru- 
ment, and ran it beside gas station jobs. 

Dancing pickets. 'The Champion scope 
was first on the market. Resembling a 
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CH AM PIO has simplest trace. Pattern 
Ч resembles fence pickets. 

When you gun the engine, a picket zooming 

above a horizon line indicates a bad plug. 


has a larger screen and the 
trace tells more. It isn't as easv 
to interpret, but an experienced man can detect 
a wider variety of ignition faults. 


AUTOLITE 


HF ATHKI does everything the others do 
| —and more. It requires more 

time and study to use, but its ability to spot 

unsuspected ignition faults is amazing. 


Can the scopes be jimmied to make healthy plugs 


menacing large-bore handgun, the Cham- 
pion scope puts out a picture much like 
a series of closely spaced fence pickets. 
These pickets will probably be a bit un- 
even in height; this is normal. Gun the 
engine briefly and they’ll pull closer to- 
gether and shoot up a bit higher. If your 
plugs are in good shape the pickets will 
stay below the horizon line drawn across 
the glass even when you gun the engine. 
Bum plugs zoom the pickets above the 
line. It’s as simple as picking out a man 
on stilts in a roomful of midgets. 

Technically, the height of the trace 
indicates the voltage required to fire the 
plug. A high trace shows that the plug 
is pulling more voltage than it should, 
leaving less in reserve. 

The scope can also check general igni- 
tion-system condition by showing the 
voltage reserve. Disconnect one plug 
wire completely and the coil energy has 
no place to go. The trace should rise to 
the top of the scope. If it doesn’t, points, 
coil, and condenser need checking. On 
the other hand, a short in a plug wire, 
distributor cap, or conductive fouling 
across the plug gap shows up as a low 
trace. 

Again, disconnecting that particular 
plug should shoot the trace into orbit 
if it’s just a fouled plug; but if the short 
is between the coil and the plug, the 
trace will stay low. 

With the exception of reversed coil 
polarity (which all scopes show), that’s 
about as far as Champion expects you to 


GIMMICKED PLUGS and ignition-system trickery 
were installed in writer’s Jeep to simulate actual 
troubles. Faults that sneaked by plug scopes 
were readily spotted with the Heathkit. 
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go with their scope. It’s not intended to 
be an analyzer of complex ignition ail- 
ments. To satisfy myself on this, I in- 
stalled a few man-made troubles that 
showed clearly on the Heath analyzer 
but left the Champion scope undecided. 
In short, don’t blame your garageman if 
he sells you a set of plugs in good faith 
and they don’t cure the worn-out dis- 
tributor bushing. 

Can the Champion scope be jimmied 
to make healthy plugs look sick? Yes, 
they all can. So can an electrocardio- 
graph unit in a hospital. Also, although 
it doesn’t take much training to use the 
scope, and although Champion went all 
out to produce a service tool suited to a 
realistic level of user ability, careless use 
can make the test misleading. This ap- 
plies to all scopes and so does the ob- 
servation that they are not all equally 
stable and easy to use. I tried several of 
each make. Some danced around too 
much to reach any conclusion. 

For you, the motorist, this is not a 
difficult problem. Simply look at a scope 
and judge for yourself if the traces are 
steady enough to be trusted or if the unit 
is out of whack. Don’t expect television 
standards. Because of constantly chang- 
ing combustion-chamber conditions, no 
scope holds dead steady. But do expect 
the traces to line up and be counted 4, 
6, or 8, according to cylinders, and ex- 
pect them to hold still, sideways, pretty 
well. 

The moving “flame.” The AC Spark 
Plug Division of General Motors came 
up with another gun-style scope. This 
one, in red semiflexible plastic, looks like 
a jump rocket ready to strap on a space- 
man’s posterior. Where the Champion 
scope blurs the focus intentionally to em- 
phasize the picket-shaped trace, the AC 
job shows a fine-line trace in a flame- 
shaped pattern. 

Again, each cylinder parades in firing 
order. The gunning test pops the traces 
higher on the screen as the engine is 
momentarily loaded. Extra-high traces 
show high-voltage requirements jointly 
or singly, and low traces show narrow 
gaps, shorting, or conductive fouling. AC 
is proud of the ability of this scope to 
reveal lead fouling. This is a deceptive 
condition, tough to find by ordinary 


Firing ot each plug 
shows up as a peak 
in the trace. Five of 
these are okay; the 
third plug in the firing 
order is fouled. 


А single misfire looks 
like this. Analyzer can 
also display all cylin- 
ders in parade ог 
superimposed — pri- 
mary or secondary. 


means since the lead deposits are con- 
ductive only when hot. If a trace pattern 
fades after 15 or 20 seconds of fast idle 
on a hot engine, lead fouling is indicated. 
The AC scope does not have a horizon 
line by which the height of the firing 
trace can be judged. In a sense, such 
a line is like the red for “bad” and 
green for “good” on a drug-store tube 
tester. With a reasonable amount of prac- 
tice, a serviceman will quickly spot ab- 
normal traces. Also, AC points out that 
it has made special efforts to train their 
scope users before turning them loose on 
the public. It's possible, though, that the 
lack of a line does make it tougher to 
show the typical customer a bad and a 
good. 
Again, it is likely that some garages 
will try to use the AC scope for ignition 
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Details of each firing 
pulse are shown in 
parade. High spike 
results from removing 
one plug wire for 
voltage-available test. 


Pickets rising above 
the line indicate 
plugs requiring ех- 
cessive voltage. Foul- 
ed plugs show up as 
very short pickets. 


analysis at the postgraduate level. It 
cannot and will not do this in the hands 
of most gas pumpers. However, someone 
with a high dome full of electrical savvy 
can undoubtedly obtain excellent clues 
from its saw-tooth wiggles. 

If you have doubts about the station 
man's interpretation of the scope, take 
a look for yourself. A good AC scope, 
properly operated, will hold a fairly 
steady pattern. The traces will look 
pretty much like one of the six little 
drawings put on the side of the scope for 
comparison. Pay special heed to how 
high the traces go within the circle and 
you won't go far wrong. 

The green wiggle. Autolite has been 
latest getting into the field but the final 
result is a scope with intriguing abilities. 

[Continued on page 226] 
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Pushbutton life makes Genie, above, a gay dog. 


2025 ВБИ" on 


on pushbutton... 


. . opens the door. 


ac 


Electronic doghouse pampers pooch 


Here’s a new doghouse with all the 
comforts of the master’s home—and more. 
By pawing a button at the threshold or 
another inside, the lucky dog can make 
the overhead door glide open or closed. 
Outside, he can operate it by barking a 
command into a radio transmitter in the 
yard. There's a thermostatically con- 


Big truck moves like a crab 


This 4115-foot vehicle runs forward and backward, 
sidles, and turns in a circle little more than its length. 
The huge transporter was built by Walter H. Simmons 
and two employees of Simmons Engineering, South- 
ampton, England. It has two steering wheels: one for 
the front axle and one for the rear. 'The latter can be 
locked for normal use on regular highways. 
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trolled window fan for warm weather, an 
electric heater for cold. Mechanics for 
Alliance Mfg. Co., Alliance, Ohio, who 
built it for demonstration at fairs and 
trade shows, plan to add still more gim- 
micks: an intercom system between dog 
and master and a set of bitch pin-ups to 
decorate the walls. 


Exe: 


Dialing by tape 


With this phone, you 
poke a finger into number 
wells on a vertical strip and 
pull them downward. 'This 
moves an endless tape that 
pow through the call. The 

est German inventor 
claims it's faster and surer 
than dialing in circles. 
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P ho t Q el e» | ORIGINAL NEGATIVE was 234” by 314”. It 
E : : ® was cropped, to make slide being projected 


at top, with no loss of important detail. 


Here's how to turn your prized PVE discovered how to bring the happy | 
à " = | scenes recorded in my old black-and- 

| black-and-white pictures into white pictures back to life again. The | 
slides to fit a home projector . secret: І convert those old negatives to 

- бж, |». positives and make them part of my regu- | 

By Everett H. Ortner- ` lar slide show. | | 

, | 2 £5 It’s a great thrill. Details and faces | 

that you had never seen on the small >- 

family-album prints leap into sparkling ` | 
existence. Your first car—remember it? or 

perhaps your father’s first car, or your 
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Contact printing makes black-and-white slides in minutes 


D LM Tr reet md 


just as in making paper prints. А mask of black 
tape, representing the final slide area, helps you 
pick the best part of a larger negative. 


grandfather’s—gleams in all its proud 
glory on the screen. Friends, some long 
gone, reappear, almost life size. 

And the wonderful part: Projection is 
absolutely fuss-free. The pictures go in 
your pro'ector just like color slides. 

How do you convert your old black- 
and-whites? Some film-processing outfits 
will make black-and-white transparencies 
for you, but at a fairly steep price. I 
found that you can do the job yourself 
for pennies with very little equipment. 

The method is simple. It’s just like 
printing a negative in the ordinary way 
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NEGATIVE IS PUT IN CONTACT PRINTER first, 
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FILM GOES DOWN ON TOP of the negative and 
the printer's lid is closed, turning on the ex- 
posure light. After about two seconds, the film 
is removed and placed in developer. 


except that, instead of using paper, you 
substitute positive film. When the film is 
developed, it produces a black-and-white 
transparency that can be shown in any 
slide projector. 

If you have the negatives of your 
black-and-whites, you can work directly 
from these. Where you have only prints, 
you can have copy negatives made by a 
commercial processor. You then need 
only the film and a means of exposing it. 
To develop the film, you use exactly the 
same simple chemicals and procedures 
as for developing paper prints. 


Two ways you can use an enlarger to make transparencies 


PROJECTION PRINTING: Big negatives can be re- 
duced to slide size on some enlargers by pro- 
jecting them this way. Film must be blocked up 
on books or a box to bring image into focus. 
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CONTACT PRINTING: Using an enlarger as a light 
source, you can print several negatives at a 
time, like this. Place negatives on film under 
glass. Exposure here was about six seconds. 
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IMAGE APPEARS almost immediately as film is 
placed in developer. Using white-bottom travs 
enables you to see the results instantly and 
make any necessary adjustments in exposure. 


You get better pictures, too. Black- 
and-whites take on sparkling new life 
when you project them onto a large 
screen. The positive film has a much 
greater tonal range than printing paper, 
and the result is an incomparably better 
picture that retains all the shadings and 
subtleties of tone of the original nega- 
tive. And here's an extra bonus: By vary- 
ing exposure and development times, you 
can improve on negatives that are thin, 
dense, or contrasty. 

What you need. I used Kodak's “Fine 
Grain Positive Film.” It comes in 35-mm. 


WHAT YOU GET: Superslide, shown actual size at 
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PLASTIC TRIMMING GUIDE comes with most sli 
mounts, helps you cut transparencies to correct 
size. Cardboard mounts are folded over the 
film and sealed with a household iron. 


rolls 100’ long and in 5"-by-7" and 
8”-by-10” sheets. The sheets are handier 


since you can cut them into any size 


pieces you need. 

The sheets cost $4.80 for a box of 25 
in the 5"-by-7" size and about $10 in the 
8"-by-10" size. This works out very 
cheaply when you consider that you get 
enough film to make a good many hun- 
dreds of transparencies. Not all photo 
stores stock this film, but it can be or- 
dered for you by any Kodak dealer. (If 
you can't locate a dealer in your area, 


a a | nil, ы hau WE P | » | 
пие on page diu | 


| 
FF] [ 
"S FEES В 


„хант... 


center, gives you largest picture area. At right is 
828-size mount and at left the smaller 35-mm. size. 
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By Roy Doty 
and John Mihalick 
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By G. E. Hendrickson 


S THERE a boy from three to eight 

on your Christmas list? From an in- 
formal poll of gentlemen in this age 
bracket, I found that a wheelbarrow is 
the number-one gift request. Further re- 
search indicates that most toy barrows on 
the market may look nice under the Yule 
tree, but aren't likely to greet the New 
Year in one piece. 

'This custom-made job will take a beat- 
ing. Yet it is so simple to build that you 
can cut the pieces for several barrows 
at once. The pilot model has stood up 
under severe road tests and is about to 
celebrate its fourth Christmas. 

All parts are of plywood, except the 
handles. These are solid pine, 34" thick 
and 1” wide, rounded at one end for a 
good grip and beveled on their inside 
faces at the other end. Don't drill for 
the axle until after assembly. From a 
35" plywood panel, cut the bottom piece 
first. Position it on the top edge of the 
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Toy Harrow 
Built to Last 


handles so that, when its tapered edges 
are flush with the outer faces of the 
handles, the handles’ end bevels form 
a slot with parallel sides. 

Attach the two side pieces with their 
top edges parallel to the face of the bot- 
tom member. Bevel the vertical edges of 
the end board so that it fits between the 
sides. Use 1" screws for assembly. Glue 
is optional here—but use it (or brads) 
to attach a hub disk to each side of 
the wheel. Drill a 3$" hole through the 
center of all three. Sand the dowel 
enough to permit the wheel to turn freely 
on it. Since this will also make for a 
loose fit in the handle holes, drive a 
screw into the dowel from the upper edge 
of one of the handle members. Then, 


should the dowel become worn from con- 
stant use, it can be easily replaced. 
Contrasting colors of enamel—and per- 
haps the owner's name lettered on the 
side—finish this gift project with a 
flourish. If you prefer the natural wood, 
brush on several coats of spar varnish. 


Short Cuts 
and Tips 


A Rabbeting Fence and Blade Guard for a Radial Saw 


CUTTING narrow rabbets on the edge of 
a panel (to form a lip on cupboard doors, 
for example) is a quick, two-pass opera- 
tion with a radial-arm saw. The depth of 
the vertical cut is easy to set, but when 
you Switch the blade to a horizontal posi- 
tion, you must bring it far forward to 
clear the column base. This causes the 
blade to project too much beyond the 
fence. Substituting this special fence 
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An old carpenter's trick is more ac- 
curate than guessing by eye alone, and point of balance. 


faster than other makeshifts. Just balance 


solves the problem and also provides a 
guard for the naked blade. It consists of 
two halves—identical except that one 
(sketch) is right-hand, the other left. 

The vertical members replace the 
standard fence in the table slot. The 1!/"- 
square pieces that rest on the table ex- 
tend the face of the fence. The blade nut 
enters a square hole in the table.—Edwin 
M. Love, Palmdale, Calif. 


ould You Do 


... if you had to 
cut a board in half — 
and lacked a measure? E 


the board on anything handy. Cut at the 


Darrell Huff, Pacific Grove, Calif. 


Short Cuts 


and Tips 
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Heat Salvages Carbon Copies 
EVER type a whole page before discov- 
ering that you'd used carbon paper so 
badly worn or of such poor quality that 
your copy was barely legible? Try hold- 
ing the back of the page against the face 
of a warm iron. The carbon particles melt 
and fuse, darkening the faint impres- 
sion.—Ken Murray, Colon, Mich. 


Work Board for Oilstones 

TO SPARE sharpening stones from dam- 
age and keep them clean, they should be 
exposed only when in use. They'll always 
be handy if you recess them into a pull- 
out board that slides beneath the work- 
bench on L-block runners. When it's in 
working position, insert an eyebolt in a 
predrilled socket to keep the board from 
sliding back as you stroke the stones.— 
Daniel Bousha, Jackson, Mich. 


154 POPULAR SCIENCE DECEMBER 1960 


near n ЗЕ; 


cae 
as 


Shoe Scraper from Old Andiron 

NOTHING seemed more useless than the 
spare andiron left when the other half of 
our pair burned out. But, rather than dis- 
card it, we cleaned and painted it and 
fastened it to the porch step. Now it 
serves as a king-sized scraper to keep the 
family from tracking dirt into the house. 
—R. M. Woodbury, Natick, Mass. 
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CUT OUT 
TRIANGLE 


Blocks Speed Corner Clamping 

A MITERED frame can be clamped accu- 
rately and quickly with these corner 
blocks cut from four pieces of scrap. The 
small triangle aligns the two parts form- 
ing the corner, while the outer V-notched 
block forces them together with the pres- 
sure of a single C clamp. Put waxed 
paper between the blocks and the work 
to keep glue from sticking.—R. E. Nelson, 
Vandenberg AFB, Calif. 
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By Harry Walton 


AST being lost in this age of plastic 

| playthings are the homely toys kids 

used to make for themselves. They 

didn't look like much, but they sure were 

fun. They shot, spun, ran, flew, snapped, 
and did other fascinating things. 

You learned about them from other 
kids. A boy would show up with some- 
thing he had learned to make from an- 
other one, and in a matter of hours every 
kid in the neighborhood was trying it. 

But something has happened to this 
chain of communication. Those home- 
made folk toys are being forgotten. 
Grownups don't seem to remember them. 
Most kids never heard of them. 

А grownup who does remember, Robert 
Paul Smith, wrote a book about them 
called How to Do Nothing with Nobody 
All Alone by Yourself. It must have 
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jogged many memories, for it soon be- 
came a best seller. But probably many 
adults who read it remembered, as I did, 
a lot of toys that weren't in the book. 

What's wonderful about folk toys is 
that they're almost a racial memory. 
You'll never know who invented the rub- 
ber-band stern-wheeler, or willow whis- 
tles, or slingshots. Probably it was several 
people in far-apart places—and I'd bet 
some of them were boys. 

Making such things began with 
scrounging the materials. То make a 
boomerang, we wangled an egg crate or 
fruit box from a store and knocked off 
the thin sides. No Australian aborigines 
would have recognized the result, but 
thrown hard overhand, it skimmed speed- 
ily. If you pitched it at just the right 
angle, the thing would fly up, swing 
around, and seem to glide down an in- 
visible hill back toward you. 
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Folk Toys Any Boy Could Make P j 
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Guns Were Around Before TY 


RUBBER-BAND GUNS 
were made from a box 
with interlaced corner 
(finger) joints, cut so 
that a center and two 
outside parts remained. 
Latter were sawed off NOTCH 
at angle, leaving a FOR SHOOTING 
sharp middle corner. RUBBER BANDS 
Up to six bands were 
stretched from the front 
notch down on the 
breech, fired one at a 
time by rubbing up 
with a thumb. Single 
band on gun shot card- 
board squares slipped 


in at the top. 


BIND _ 
TIGHT PENCIL 
SPOOL AND BAMBOO GUNS 
BIG SPOOL 


LONG NOTCH 
IN ARROW 


5 LONG ! 
RUBBER pus END BOWN 
BARREL-TYPE GUNS were made of bamboo, 
cane, package handles, or spools. The kind on 
top, above, were breech-loading for peas or BB 
pellets. The spool gun below it shot a wooden 
bolt, which could be notched to catch on the 
spool and fired by pushing it down slightly. 
Thin pencils, lollipop sticks, and butcher's 
skewers also served as ammunition. 


EERERESEREÀ E лоп и шоп ER E пш ош ШОШ ШОШ a а 


Country boys used willow or elder 
branches to make whistles, pushing out 
the wood or the pith to leave a hollow 
tube. In the city, if bamboo was scarce, 
we used wooden package handles, which 


Is your favorite missing from this collec- 
tion of American folk toys? 'T'hen sit down 
and write us a letter about 1t right now. Give 
us a short description of the toy, what it did, 
how it was made, and of what. Add a rough 
pencil sketch if it will help explain how the 
toy is made. Address letters to Folk Toy 
Editor, Popular Science, 355 Lexington Ave., 
New York 17, N. Y. 
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A HUMDINGER FOR INGENUITY, this one was 
made from one spring and one straight clothes- 
pin. With the spring upside down on one leg, 
as above, you whittled a sharp corner in the 
notch where the coil formerly lay. The top 
spring end was pushed into this notch with the 
spare clothespin leg (it was too hard on fingers). 
The gun shot with more force than accuracy. 


already had a good hole through them. 

Wicked little needle darts were lots 
of fun. They'd stick in curtains, wood- 
work, furniture, and almost anything 
else, and were dangerous indeed if thrown 
at people or pets. 

To make them, you pushed a needle, 
eye end first, into a wooden kitchen 
match, slit the other end, and inserted a 
little paper oblong. Twisted propeller 
fashion, this made the dart spin when 
you tossed it. It was as much fun to see 
it fly as to hit a target. 

Rubber bands served as harmless bul- 
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PAPER HAT OR BOAT? Once we learned how to 
fold one, we never forgot it, complex as it looks 
here. Newspaper was just right for folding a 


GLIDERS WERE SURE FUN. You folded a sheet 
like this without even marking it. A glue dab 
or folded tabs held it. If glide was too steep, 
you rubbed upcurves into rear wingtips. 
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lets. One version of the rubber-band gun 
was very simple. A one-legged straight 
clothespin was held on the end of a 
straight piece of wood, about 2” by 8”, 
by a strong rubber band. (You could 
slice dozens off an inner tube). A nail 
was driven trigger fashion in front of 
the inverted clothespin. 

A smaller rubber band was stretched 
from the front to the breech end and 
slipped under the clothespin. Forefinger 
around the nail, you triggered the clothes- 
pin to fire it. 

Maybe you remember the sling arrow, 


boy-sized hat, but too weak for boats that big. 
If made of good paper, boats sailed several 
minutes before getting waterlogged. 


PAPER SNAPPER 


NOISY ENOUGH TO SATISFY, snappers were best 
folded from fairly stiff paper. Letter sheets 
would do for little ones, but big ones of hard 
wrapping paper made a much scarier bang. 


B = Че Л А b ue E E 
made from a shingle with the thick end 
at the head, the finlike tail being cut 
from the thin end. A single strong rubber 
band on a stick handle would send this 
sky-high. You had to whip the slingshot 
out of the way of the arrow just as you 
let go. Gliders would be sent way up 
with these same single-stick slingshots. 

We made crude wind-up toys with rub- 
ber-band motors, pitted them against one 
another in races, hill climbs, or head-on 
pushing matches. Big thread spools were 
best for rough going—you could notch 


[Continued on page 218] 
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Watering the Yule Tree 


RESERVOIR Christmas-tree stands keep 
the needles fresh through the long holi- 
day season, but it's a hands-and-knees 
chore to replenish the water supply. You 
have to duck in under the longest branches 
—usually pulling off tinsel and disturb- 
ing the arrangement of packages around 
the tree. Avoid this by taping a small 
funnel to the back of the trunk at a 
convenient height. Slip a length of rub- 
ber tubing onto the funnel spout. The 
tube's other end drains into the reservoir. 
'The funnel won't be noticed when the tree 
is trimmed.— A. Tanner, Poughkeepsie, №. Y. 


WITH 
ALUMINUM 
FOIL 


Homemade Door Decoration 


GREET your holiday guests with this at- 
tractive but inexpensive decoration for 
the front door. Mold crinkled aluminum 
foil around sturdy paper cups, add cran- 
berry clappers, and hang the bells from 
an evergreen sprig with weatherproof rib- 
bon.—W illiam B. Eagan, Maceo, Ky. 


160 POPULAR SCIENCE DECEMBER 1960 


| A AWN cet 
Ж! MAL. . 
«АА КАР, " ТЫЫ ~ 
ЛА RS 
7 | 
| 
| 
ш”, 


am А 


J f 

Ue 
| 1 

TE 

=: 
a r 
І 


We 
үр Ж 


ый, 
ig 
/ 


j 


— rr 


t al 
ГЕ F 
П Р 

a 


»P»»FANCY up pine cones for the Christ- 
mas season by touching the tips with gilt 
or silver. This can be paint or glued-on 
glitter. Then, to preserve both the color 
and the cone itself, spray all over with 
shellac from an aerosol can. 


/ J RUBBER 
LÁ BAND 


Weatherproof Outdoor Wiring 
WINTER is a rugged time to run exten- 
sion cords outdoors. To make sure your 
display lighting doesn't short out on 
Christmas Eve, keep each exposed socket 
connection dry by slipping on a plastic 
bag and sealing it around the wires with 
elastic.—R. A. Dietsch, Middlesex, N. J. 


SAW TABLE MUST BE PARALLEL to the arm at all 


points. To check, clamp a good-size piece of 
plywood to the table (be sure it lies flat on the 
table at all points) and set saw height to make 


By R. J. De Cristoforo 


ETTING up a radial-arm saw to 
make the most of its accuracy and 
versatility doesn't take long. Some 

basic alignment checks, plus a few simple 


Getting the Best 
Qut of a Radial Saw 


a slight scratching cut near the center. Swing 
the arm about to index points and move the 
saw back and forth on the arm. All the cuts 
should be of uniform depth. 


jigs, will let you take full advantage of 
the magic of the machine. 

Minor misalignments will probably 
never be noticed as long as you’re build- 
ing only rough hammer-and-nails proj- 
ects. But when you try fine cabinetwork 
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Basic alignment checks 
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ACCEPT ONLY A PERFECT CROSSCUT: Check with 
a board as wide as the maximum crosscut ca- 
pacity. True one edge and use a framing square 
to mark a cut line. Place true edge against fence 
and cut the edge of the line. Leave enough of 
the line so vou can detect any deviation of the 
cut. If adjustment is needed, your owner's man- 
ual will tell you how to do it accurately. 


right 
angles to the work surface. Use a surfaced piece 
of stock thick enough to require the maximum 
depth of cut. With the square, draw a line 
across the top surface and down the adjacent 
edge. Be sure the lines meet precisely at the 
corner, Cut the edge of the line, leaving just 
enough of it to detect any error. 
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TO AVOID ROUGH CUTS, wide kerfs, and splin- 
tering on plywood, the plane of the blade must 
be parallel to the arm. “Heeling” results if the 
leading teeth and trailing teeth cut in different 
planes. To check, stop the blade before it leaves 
the cut and look for circular marks (arrow). If 
marks appear on the wood, the trailing edge of 
the blade must be shifted to the left. 
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Four simple, useful accessories | 
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AN AUXILIARY TABLE that slips оп or off | 
easily will help preserve your new saw 
table. Use it for cutting off when the blade 
is pulled through the work. Save the orig- 
inal surface for jobs requiring the work- 
piece to be moved past the blade. 


PUSH STICK 
CUT FROM 
i x 2" x 14" 


BEVEL FIRST, THEN 
DADO TO FIT 
MACHINE FENCE 
K is as use- 

ful as a third hand. Not only will it help 

you keep all your fingers, but you'll get 
smoother, faster, and more accurate rip 

cuts. Make it long and shaped to straddle 

the cutting guide, as shown below. 


you should make 
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` STOP BLOCK 
MAKE FROM 
TWO-BY-FOUR 


PERMANENT STOP BLOCK will increase 
um ee VQ END speed and accuracy when you make dupli- 
d — ` cate parts. This one straddles the cutting 

e Wm guide and is fastened with a C clamp ( pho- 

M. D y 1 С to at left). Saddle design makes it easy to 
<< _ i 42 adjust and clamp with one hand. 
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BEARING —I2OLLER-SKATE 
WHEEL OR SOMETHING 
SIMILAR TO FIT IN TUBE 


CONVEYOR STAND 
USE GLUE AND NAILS 
FOR ASSEMBLY 


WORK SUPPORTS ARE A MUST if you wish 
to make the most of a radial saw's potential. 
If you don't want permanent structures, 
дб portable supports that can be used at 
either side for long pieces (as at left) or 
in front for ripping panels. 
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or furniture, they can make the difference to get all the value you bought. Also, just 
between wood butchery and real crafts- because the tool is brand-new, you cannot 
manship. Excessive splintering, irregular safely assume that all its adjustments will 
. dadoes, rough edges, off-square crosscuts, be right on the nose. Neither can you ex- 
and miter cuts that don't quite mate are pect the adjustments to hold forever. It's 
a few of the troubles that often get wise to recheck them occasionally. 

blamed on the machine. All first-class The illustrations and captions show 
radial saws have built-in accuracy—and the important points to check and a few 
the adjustments for maintaining it—that simple accessories that will speed your 
will avoid these troubles. It’s up to you work and improve your accuracy. 


Four ways you can cope with problem cuts 
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YOU'LL PULL THE SAW BLADE for most cuts, but ^OUT-RIPPING" makes some problem cuts easy. 
occasionally you can do better by pushing. When Clamp or tack-nail the work to a guide strip, 
much stock must be removed, this method over- which rides the table edge. You can cut straight 
comes the tool's tendency to climb. Always usea edges on uneven stock, make long tapers, and 
guard. It’s omitted here to show the tool. cut otherwise impossible angles. 


M, 


EXTRA-WIDE RABBETS are a cinch to cut if уоп EDGE GROOVES, TENONS, TONGUES, and similar 
set up the blade parallel to the table. Use an cuts are also best made with blade parallel to 
extra-high fence and cut the opening by pulling table. When work width has little bearing area, 
the blade through slowly. Adjust cutter position use push block to feed work. On tenon cuts, 
for correct depth and width of rabbet. the fence opening must fit the cutter closely. 
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` appliances, the neutral wire (the white one) is not 


August 9, 1960 


The Editor 

POPULAR SCIENCE MONTHLY 
555 Lexington Avenue 
New York 17, New York 


Dear Sir: 


Why is it that, when installing 230-volt electric 


to be used? Take ап electric motor, for instance. What 
is there about 230 volts that makes it mandatory 

to dispense with the neutral wire, leaving only two 
"live* wires attached to the motor? 


{ take it for granted that the appliance must be 
properly grounded, but that is usually done 
with 115-volt appliances anyway, and I did not think 
that the neutral wire accomplished merely this. If 
you disconnect the neutral wire to а l115-volt 
appliance, it ceases to run even though it is still 
grounded, whereas а 230-volt appliance runs 
without the neutral wire at all. | J 
i fy 4 
Also, if it is possible to get a shock by touching [у 
neutral wire when a 115-volt appliance is running, 
why cannot such a shock be obtained when touching а à 
. 930-volt appliance--if grounding does what the neutral | 
wire does? | ' 


Also, if the appliance is portable, in which case I | 
would ground it with a green wire, what would be * 
the effect on the efficiency of the appliance of not Д А 
having such а green wire? $ | 


Yours sincereyy, „/ ' M n x 
k м 

| 14 et | 

Arthur J,/Grenfeld | 4 | 


Why Ground 
Electric Systems? 


By Hubert Luckett 


NSWERS to the questions asked in 
the letter above are vital to every- 
one not reading this by kerosene 
lamp. The 1959 revision of the National 
Electrical Code has important new re- 
quirements for grounding household ap- 
pliances and portable electric shop tools. 
More of the tools and appliances you'll 
be buying are now required to have a 
three-wire cord and grounding plug. Also, 
an increasing quantity of 230-volt equip- 
ment is being marketed for home use. 
Unless you understand the 115-230-volt 


distribution system and how it is ground- 
ed for protection, you may cancel out 
your protection, or even increase the 
hazard, when you make changes in your 
wiring or replace plugs and cords. This 
information may prevent a fire or save a 
life. 

To understand the ordinary three-wire 
system for bringing power into your 
home, look at Figure 1 on the next page. 
With two 12-volt batteries connected in 
series, and using only three wires, you 
can provide two 12-volt circuits and one 
24-volt circuit. To supply 24 volts to the 
motor, you need just the two outside 
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12-VOLT | 
BATTERY f 


FIG. TEE. 
24-VOLT MOTOR 


wires—the middle wire is used only for 
the 12-volt circuits. 

Substitute two 115-volt AC generators 
for the two batteries, and a motor con- 
nected to the two outside wires will re- 


TRANSFORMER 
ON 


POWER 230 VOLTS TO 
FROM 2,300 VOLTS HOUSE 
STATION 


FIG. 2 


ceive 230 volts, while lights connected to 
either one of the outside wires and the 
middle wire will receive 115 volts. 

In practice, the power station doesn't 
use separate generators. A single high 
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CONNECTED TO WATER 
PIPE ON STREET SIDE 
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voltage is distributed to transformers 
where it is stepped down to give the two 
115-volt sources, as shown in Figure 2. 

“Grounding,” “hot” wires, “live” wires, 
and “neutral” wires are terms with a 
, special meaning to an electrician. But а 
‘layman is apt to be confused by them 
if he attempts to interpret them solely 
by the everyday meaning of the words. 

In the words of the Code: “Circuits 
are grounded for the purpose of limiting 
the voltage upon the circuit which might 
otherwise occur through exposure to 
lightning or other voltages higher than 
that for which the circuit is designed; or 
to limit the maximum potential to ground 
due to normal voltage." 

Why grounding? This is a procedure 
entirely for the protection and safety of 
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52-2 
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the installation. “Grounded” means con- 
nected to the earth or some other con- 
ducting body that serves in place of the 
earth. But unless the grounding is done 
properly, and unless all concerned—the 
power company, your electrician, and the 
appliance manufacturers—follow the same 
practice, a grounded system can be more 
hazardous than an ungrounded one. 

The Code spells out in detail the exact 
manner in which circuits shall be ground- 
ed, what color wires are to be used, and 
how connections to the circuits must be 
made. 

Figure 3 shows a grounded three-wire 
system. The conductor connected to the 
center tap of the transformer secondary 
winding is the one that is grounded. It 
is called the “neutral” wire. The two 
outside wires then become the “hot” 
wires with respect to ground. But, since 
there is only 115 volts between the neu- 
tral and either of the hot wires, none of 
the wires entering your house is more 
than 115 volts above ground. This is one 
way grounding contributes to your safety 
—115 volts is much less likely to be leth- 
al than the 230 volts you’d have if the 
neutral were not grounded. 

Neutral or hot? To maintain the iden- 
tity of the conductors throughout the 
system, the Code requires that the neu- 
tral always be a white wire. The hot 
wires must be black, or some color other 
than white or green. The neutral must be 
grounded on the supply side of the main 
switch and must run to every 115-volt 
outlet in the house without interruption 
by switches, fuses, or other devices. In 
spite of the fact that it is called “neu- 
tral,” it is a current-carrying conductor 
for the 115-volt circuits—it must be fully 
insulated and otherwise treated with the 
same respect as the hot wires. It is not 
and may not be used as a protective 
ground wire. 

The protective grounding system runs 
throughout the house independently of 
the white wire, although both are con- 
nected to the system ground at the main 
switch. The protective grounding con- 
ductor may be the armor of BX cable, 
metal conduit, a bare wire inside a non- 
metallic cable, or a green wire in a cord 
or cable. 

Electrically, the distinction between 
the grounded conductor (white wire) and 
the protective ground conductor is that 


MOTOR WINDING 
— 


WHITE 


the latter does not normally carry cur- 
rent. This is a point that frequently 
puzzles the layman. 

That sneaky white wire. Our layman 
reasons that if the white wire is grounded, 
why not ground the metal enclosure of 
appliances to it? Why bother running a 
separate conductor just for a ground 

MOTOR FRAME —— 


115 VOLTS MOTOR WINDING 
— 


WHITE 


jS 


when the white wire is grounded? This 
is a case where a little knowledge can 
be dangerous. 

If a motor frame is not grounded 
( Figure 4), a fault from the motor wind- 
ing to the frame will leave the frame 
hot. The fuse will not blow. Figure 5 
shows the motor “protected” by a con- 
nection between the frame and the white 


MOTOR WINDING 
WHITE 


Thus VOLTS e 
wire. As long as the wire between A and 
B is intact and has negligible resistance, 
the motor frame will be at ground po- 
tential. If the motor winding should short 
to the frame, the fuse would blow, re- 
moving the voltage from the exposed 
metal parts. So far, so good. 

But look what happens if the white 
wire is accidentally opened somewhere 


е FIG. 7 = 
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between А апа B. (Figure 6). The hot 
wire is now connected directly to the 
frame through the motor winding. There 
is 115 volts between the motor frame and 
another ground. 

Actually, the conductor between А and 
B does not have to be opened for a volt- 
age to appear on the motor frame. Sup- 
pose a connection in the white wire 
somewhere between А and B had appre- 


WHITE (NOT USED) 
FUSE BLACK 


PROTECTIVE CROWD 


— FIG. 8 


ciable resistance—a few ohms would be 
enough. Then, depending on how much 
current was flowing in the circuit, there 
would be a voltage drop between А and 
B. This voltage would also appear be- 
tween the motor frame and another 
ground. | 

Creating dangers. In attempting to 
protect against one kind of hazard, an- 
other hazard has been created unneces- 
sarily. Figure 7 shows the approved 
method of grounding exposed metal parts 
of a motor or appliance. A fault to the 
motor frame will still cause the fuse to 
blow, and the danger of deliberately con- 
necting a current-carrying conductor to 
exposed metal has been eliminated. 'T'here 
is similar protection for the 230-volt ap- 
pliance where the white wire is not used 
(Figure 8). 

Notice, too, that although the white 
wire is not used for the 230-volt con- 
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GROUND WIRE ТО 
HEX HEAD, GREEN- 
PAINTED SCREW 


nection, its grounding back at the main 
switch limits voltage between the motor 
winding and the frame to 115. 

Of course, if the protective grounding 
conductor is to serve its function, it must 
afford a continuous, low-resistance path 
back to the system ground. It is par- 
ticularly important when BX cable or 
conduit is used that all mechanical joints 
be good electrical connections as well. 

Safety in the shop. Portable electric 
tools and the outlets from which they 
are operated are of special concern to 
home workshoppers. Most tools you'll 
buy will now have three-wire cords and 
grounding plugs. The green wire in the 
cord is electrically connected to the metal 
case of the tool at one end and to the 
grounding blade of the plug at the other. 
The ground terminal in the plug to which 
the green wire is connected is different 
in appearance from the other two and is 
usually daubed with green lacquer. 

The adaptors for the grounding plug 
in a conventional outlet are, at best, a 
temporary makeshift. Too often, the pig- 
tail grounding wire is not properly 
grounded. For reliable protection, the 
outlets where the tools are likely to be 
used should be changed to the ground- 
ing type. The grounding conductor of 
your house wiring (armor, conduit, or 
ground wire) is connected to the green 
terminal of the new outlet. The white 
wire is connected to the silver-colored 
screw, and the black wire is connected 
to the brass-colored screw. Continuity 
of the ground circuit should be checked 
after the outlet is installed. It is not safe 
to assume that the metal box is grounded 
unless an electrical test has been made. 


WHITE WIRE TO 
SILVER COLORED SCREW 


BLACK WIRE TO 
BRASS-COLORED 
SCREW 
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DRAW FOLD OVER BAR and 
tuck it down against the crotch 


FOLD ONE LEG DOUBLE so that 
its end is level with the crotch 
seam. Insert the hanger be- 
tween the trouser legs. 


seam. Be sure creases are 
smooth to prevent wrinkles. 
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GHT LEG throug 
the hanger and across folded 
one until it is smooth. This 
locks the trousers in place. 


Аа, 
ааа i^ me nha fs ap wo p "pP" nn 


SLIP JACKET ON TOP and hang 
your suit from the hook in 
the back seat of your car. The 
pants will stay put. 


Hanging Trousers for Neat Travel 


WHETHER you travel with your suit hung from a 
back-seat hook or in the closet of a house trailer, you've 
probably had to pick the trousers off the floor. Slung 
over the pants bar of a coat hanger, they usually jiggle 
out of balance and slide off. They won't, if you fold 
them as shown above.—Ray Moore, Wellsville, Ohio. 


Short Cuts 


and Tips 


FROM PS READERS 
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Safety Sleeve 
for Razor Blade 
NEVER cut with a double- 
edged razor blade without 
protecting your fingers from 
the edge that's not in use. 
Insert this edge in a strike- 
plate fold snipped off a 
matchbook. It masks the 
blade and provides a slip- 
proof grip. Secure with two 
staples.—Francis J.  Arsen- 
ault, Ft. Wayne, Ind. 


lodine Heals 
Finish Scratches 
MINOR scars on finished 
furniture can usually be 
stained with iodine. Use a 
small cotton swab or artist’s 
brush. Repeated applica- 
tions are necessary to match 
a dark stain, but for light 
finishes the iodine should 
be diluted with water until 
you get it right.—Charles 
Carroll, Marion, Ohio. 


The 

Prize 
Shop ofa 
Popular 
Science 
Reader 


This craftsman not only 
has tools anyone would 
like—his projects show he 
can use them skillfully 


BATTERY OF MODEL ENGINES in the Ayres office (Бе- 
low) includes seven connected to steam main fed by 
generator under shelf. At left, Ayres sets up one of his 
lathes to turn a part for yet another working model. 


р something disturb 


you in the picture above? 
Maybe its those homey 
touches, unexpected in a ma- 
chine shop: the plaid cur- 
tains, the college pennants, 
the tile floor. 

These are remnants of the 
rumpus room that used to 
occupy this basement space 
in the home of A. О. Ayres, 
president of a sand and grav- 
el company in Eau Claire, 
Wis. 

The 24’-by-25’ room Is now 
full of precision metal- 
working machines, including 
lathes, grinders, punch 
presses, buffing wheels; a 
milling machine, drill press, 
shear, brake, notcher, bind- 
er; electroplating and oxy- 
acetylene welding equip- 
ment. There’s also a gas-fired 
furnace for bronze and gray- 
iron castings, and a special 
exhaust system to carry off 
fumes and metal dust. In this 
shop Ayres turns out the 
model engines that are his 
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WOODWORKING SHOP, adjacent to machine 
shop which can be glimpsed through the 
door, includes bandsaw, 9" bench saw, drill 
press, thickness planer, sander, many smaller 
tools (such as the miter cutter illustrated on 
the next page) and five workbenches. At 
right is the brass nameplate that identifies 
all products of the Ayres workshops. 


CONTINUED 


specialty. His office whirs with the ac- 
tion of over a dozen display engines— 
some powered by electricity and a whole 
shelf of them operating off a special 
steam rig. А few were built from scrap 


My Most 
Embarrassing 
Shop Moment 


THE equipment in my woodworking shop 
includes a miter cutter made by the Poota- 
tuck Corp., Shelton, Conn.—a rather unusual 
tool for a home shop. It's largely used by 
picture framers for making a finishing cut 
on an angle already sawed by miter gauge. 
There’s a reason why I own it. 

When I was 18, I took a course in wood 
and pattern work. Noticing that a project 
was giving me a hard time, a “smart” gent at 
the next bench said: “You’re foolish to go to 
all that trouble on joints. Why not finish off 
the job to your scribed lines on that miter 
cutter over there? Just be sure to cut the 
pieces a little long." 

I did—and turned in the job. At the next 
class hour, I found a note on ту bench to 
see the instructor. 

At the interview, he smiled and said the 
work was perfect, far superior to anything 
turned out by any student for years. I was 
beginning to feel a bit smug, but came out of 
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WORKING MODELS 
in another office dis- 
play include the old 
battleship Texas, 
with its two propel- 
lers powered by dry 
cells and a six-volt 
auto-horn motor, 
and а 4-6-4 V2"-scale 
Hudson locomotive 
fired with coal or 
charcoal. The latter 
took Ayres 3,000 
hours to build. 


material; some were assembled from cast- 
ings and miniature valves purchased from 
Charles Cole of Ventura, Calif., and 
others. Two were built from descriptions 
and plans published in PS. 


CUTTER FOR RIGHT- 
b V ОК LEFT-HAND MITERS 
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it fast when he said: "Your mark 1s zero." 

Stammering questions, I learned that the 
instructions on the drawing specified hand- 
work only. My face was certainly red but, 
remembering all that previous lavish praise, 
I decided then and there that some day I 
was going to have a miter cutter of my own.— 
A. О. Ayres, President, Eau Claire Sand & 
Gravel Co., Eau Claire, Wis. 
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Do you have an embarrassing shop blunder 
that haunts you? PS will рау $50 for each 
such experience published. None can be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ave., New York 17, N. Y. 
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How to get going again 


f you hog down 


in snow, ice, 


sand, mud, or a ditch 


When your car gets stuck 


HE engine runs, and a wheel 

turns—but your car goes nowhere. 

You're stuck in snow or ice, mud 
or sand, a rut or a ditch. 

Should you call a tow truck? Yes, if 
there's a phone handy and you have 
time and money to burn. Or open the 
trunk for a stock of emergency equip- 
ment? That’s fine, too—if you don’t 
mind carting around hundreds of 
pounds of sandbags, chains, spades, 
and other paraphernalia. 


But suppose you're stuck without 
help and with little or no equipment. 
Nine times out of ten, you can still get 
rolling—by a combination of technique 
and ingenious ad libs. This booklet, 
compiled by the PS staff with the co- 
operation of the American Automobile 
Association, will tell you how. Read 
it through once—get other drivers in 
your family to read it—and then keep 
it in the glove compartment. Maybe 
you ll need it. 


When you see trouble coming 


HE cagey driver tries to avoid 
trouble before it starts. When a car 
threatens to bog down, he fights 
the impulse to jam on the brakes, cramp 
over the wheels, or mash the throttle. 
He also remembers these simple rules: 

e Don't stop in sand, mud, or deep 
snow if you can possibly help it; mo- 
mentum is invaluable in everything ex- 
cept when you ford deep water. When 
vou must stop, try to pick a spot facing 
downhill, or at least on level ground. 
If you get stuck on an uphill slope, back 
down to level ground. 

e In sand, snow, 1ce, or wherever the 
going gets rough, keep your wheels as 
nearly straight as possible. 

® Applying your brakes in sand is a 


good way to get bogged down. Let the 
car roll to a stop. 

e On a beach, don't risk driving too 
near the water. 

ө On ice, don’t start in first (or low, 
if you have automatic shift) ; you'll just 
increase wheel spin. 

e Don't cross a flooded section of 
road unless you're certain that the 
depth of the water permits fording. 
Generally more than an inch or two 
above the center of the hubcaps is risky. 
Your engine will die if the water level 
is above your exhaust pipe. 

e Don't blast through deep water or 
race the engine. The wheels and speed- 
ing fan will throw up enough spray to 
wet out your ignition. 


Play it cool and cagey 


you can scavenge something nearby 
that will help you out of your predica- 
ment. An old fence post can double as 
a crowbar. А discarded carton may give 
you traction on slippery going. A drift- 
wood plank can be a sand shovel. 


F IN spite of precautions you still 
get stuck, don't try to gun your 
way out without first studying the 

situation. Spinning a wheel will almost 
certainly make matters worse. 

Instead, walk around the car. See if 
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LOSS OF TRACTION? Try this first: 
Bleed air from the driving tires to al- 
low more rubber to come in contact 
with the ground. А kev, nail, pencil, or 
other sharp object can be used to open 
the air valve. Reduce pressure to about 
10-12 p.s.i., or until the tire has a 
squashed, flattened appearance. 


ROCKING BACK AND FORTH is а basic maneu- 
ver when youre dug into snow, sand, or mud. 
Shift into reverse and apply power very 
gently. The instant the wheels lose traction 
and begin to spin, shift quickly into low. Ap- 
ply power lightly and increase gradually un- 
til the car nears the end of its forward motion. 


Ease off on the gas and, as the car starts slid- 
ing backward, shift into reverse once again. 
Set up a rhythmic, pendulumlike rocking mo- 
tion. With each swing, the car's travel should 
increase slightly. Remember, а spinning 
wheel is the enemy of traction. Passengers 
can help by pushing along the car's side. 
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Getting traction on snow and ice 


MOUNTING TIRE CHAINS is а 
dirty job when you're stuck. If a 
small patch of snow or ice is 
causing the trouble, try simply 
spreading the chains in front of 
the driving wheels as a tempo- - 
rary runway. Tie cords, if avail- 

able, from chains to rear bumper 

to drag them to dry ground. l 


— Oe 
NO CHAINS IN YOUR TRUNK? س‎ 


Rubber floor mats from the pas- = 4 
senger compartment or trunk "m 
can come to the rescue. Wedge 
them in front of driving wheels. 
Newspapers, twigs, leaves, and 
trash also may be used. 


IS YOUR PARKED CAR SNOWBOUND from 
a passing snowplow? If there's no shovel 
handy, dig yourself out with the scooplike 
base of a bumper jack. In some station 
wagons, a removable floorboard over the 
spare makes a fine shovel. 
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IF YOUR CAR has perforated wheels, 
plain clothesline can get you out of 
deep snow. Run three or four small 
— sections of line through the holes in ! 
4H \ the wheels and tie knots on the face of 


Е A the tread for maximum traction. When 
А, 


you hit dry road, the rope will wear 
^ off and fall away harmlessly. 
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EVER WISH FOR SOME HOT WATER so that 
you could quickly melt a patch of ice? 
Just warm up the engine and drain a pint 
or so from the radiator. The stopcock is 
at the bottom of the radiator and can be 
found by either lifting the hood or reach- 
ing under the bumper. А wheel cover 
makes a handy container. 


BUILT-IN SUPPLY OF DIRT? Just 
take a look. It builds up inside 
fender wells, where its thrown 
by tires. Rap the fender with the 
palm of your hand to dislodge 
the dirt. Sprinkle on ice around 
the wheels, and you're off. 


THAT ANNOYING DIRT that 
always seems to be on your car 
floor no matter how often you 
sweep can do you a good turn 
when you're stuck on ice. Sweep 
it onto a road map and sprinkle 
in front of the driving wheels. 


IN RURAL and suburban 
areas, dirt is always close 
at hand. Just dig through 
the snow. If the dirt is 
frozen, pulverize it with a 
stone or lug wrench be- 
fore scattering it. 


DON'T STAND BEHIND A CAR when the driver 
is trying to pull out of a slippery spot. The 
spinning wheels may kick up debris, causing 
you serious injury. Never try to push a car 
from behind if foreign matter has been 
propped in front of its wheels. 


WHEN YOURSCAR GETS STUCK 


Digging 3 out of sand 
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ARE YOU A HERCULES? You dont 
need to be, to lift a car's dug-in 
wheels. Place a jack in the middle 
of the rear bumper and, using the 
spare wheel as a support, lift the 
wheels out of the ruts. Push the car 
sideways until it falls off the jack. 
Then fill in the ruts with stones and 
sand or other rubble to prevent the 
wheels from slipping back in. 


DIGGING A RUNWAY is a laborious but 
almost sure-fire way of getting out of 


loose beach sand, where firm footing A BLOCK AND TACKLE, though not 
is often only five or six inches below normally carried by motorists, is a 
the surface. Dig at least one car length good investment if you do much 
ahead. Apply power slowly; after driving in sandy or muddy areas. 
you're rolling, gun the engine. Special compact rigs are available 


in auto-accessory stores. If there’s 
no good hitching point nearby, bury 
a log or the spare about six inches 
deep and at least 25 feet ahead of 
the car, to act as an anchor. Set up 
pulleys and heave, while a helper 
in the car feeds the gas. 
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IF А FAMILY OUTING on the beach ends ир 
with vour car bogged down, send the kids out 
scavenging for driftwood planks. Jack up the 
car wheels and place planks underneath. 
Form a runway at least one car length ahead, 
and lay timbers crosswise under the planks 
to prevent tipping. Watch out for nails in the 
wood; place bad sides downward. 


WHERE THERE'S MUD, there are 
bound to be weeds nearby. Uproot 
several handfuls and drop them, 
along with roots and topsoil, be- 
hind the driving wheels. 


TREMENDOUS MECHANICAL ADVANTAGE is tree or other support. Then push sideways in 
available for a few inches of travel at a time the middle while a helper in the car applies 
if you can borrow a length of rope or wire. power. After the car moves, apply brakes, 
Tie a long piece tautly to a bumper and toa  retighten rope, and repeat the procedure. 


YOUR WHEEL LUGS are good for 
moving your car a few inches at a 
time if you can find rope or wire. 
Loosen the rearmost lug on each 
driving wheel, stretch a long rope 
around а tree or other anchor, and 
tie the ends tautly to lugs. As the 
wheels make half a turn and lugs 
assume opposite position, your car 
will move about six inches. 


WHEN YOUR CAR GETS STUCK 


in rut or ditch 


p HERE'S A VARIATION of the jack-and-push 


trick used on sand. But instead of jacking up 
| both wheels, just lift the one that's in the rut 
or ditch. Grease the path of the opposite 
wheel with the oil dipstick and push the car 
sideways off the jack and out of the rut. 


ANOTHER SOLUTION where 
the jack comes into play is 
raising the offending wheel 


| iut // /!. EE the rut to act as a runway. 
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Getting started in deep water 


YOU'RE DRIVING through a flooded stretch 
of road and the water turns out to be 
deeper than you had expected. Suddenly 
your engine coughs and dies. What should 
you do? First turn off the ignition switch. 
Then roll up your trouser cuffs and dry 
off the ignition with a rag. Wires leading 
from the distributor cap to the spark plugs 
are the prime offenders. After getting the 
engine started, drive out slowly. 
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IF THE ROAD IS CLEAR, and a 
tree or other solid object is 
across from the wall either in 
front or in back of the car, 
run а rope tautly from the ob- 
ject to your cars bumper. If 
the anchor is to the rear of your 
car, cut the wheels slightly 
away from the obstruction and 
drive forward. If the anchor is 
toward the front, back up with 
the front wheels cut toward the 
obstruction. The rope forms an 
arc that pulls the car away. 
ا‎ 
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YOU'VE TAKEN A SKID, or mis- 
judged distance, and now the 
side of your car is resting against 
a wall, snowbank, side rail, 

other obstruction. Whichever 
way you drive, it seems, you'll 
scrape the entire side of the car. 
Remove the wheel cover from 
the rear wheel facing the ob- 
struction. Then prop a two-by- 
four or pipe against a wheel lug. 
Cut the wheels slightly toward 
the obstruction and go backward 
slowly. The wedge will act as a 
lever to force your car away. 
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WHEN YOUR CAR GETS STUCK 
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Freeing a hung-up car 
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quently snag rear bumpers. Or perhaps you backed 
onto a large rock. Unloading all passengers may 
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—Ó—Ó help. Or trv shifting them to the front seat. 


IF YOU HAVE a trunkful of baggage 
and vour rear end gets hung up, empty 
the trunk. Don't forget that heavy 
spare. Stationing the heaviest passen- 
ger on the front bumper should help 
raise the rear bumper still more. 


———— 


UNDERCARRIAGE HUNG 
UP? Raising the body 
usually is the only solu- 
tion. Jack up the car and 
insert wooden blocks as 
spring spacers. Large 
blocks can be slipped 
between leaf springs and 
axle: for coil springs, 
use smaller blocks in- 
serted between the coils. 
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` REMEMBER, YOU HAVE TWO JACKS (yours 
and the other car's) to work with. Raise both 
ends of upper bumper. Drive other car free. 


ONE OR TWO PEOPLE stand- 
ing on the lower bumper can 
often free it. If this doesn't 
work, bounce up and down 
on the lower bumper while 
the other car pulls free. 


NO CROWBAR to pry loose 
those locked bumpers? Try 
using the shaft from a jack. 


CHOCKS OR PLANKS can help you back off 
obstacles. Jack up the car and prop k 
under front and, if needed, rear wheels. 


WHEN YOUR CAR GETS STUCK 
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Р. S. EXTRA: 
YOUR TEAR-OUT 
BOOKLET NO. 18 


Ё he remove this booklet, 
A place your left hand on 
the facing magazine page, 
grasp the booklet with vour 
right, and pull it gently away. 
After reading, store it in 
the glove compartment of 
your car, where it can give 
valuable help in time of need. 
December I960 
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OSCILLOSCOPE PATTERNS show (at top) pulsat- 
ing power-pack output before installing filter 
and, in lower pattern, how filter reduces pulse 
peaks, producing a more nearly constant voltage. 
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LINE LOW AC PULSATING DC VOLTAGE 
VOLTAGE VOLTAGE | 


FILTER М 
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- WIRING DIAGRAM of typical 
RECTIFIER HO-train power pack shows 
how AC house voltage flows 
through transformer, rheo- 
stat, and rectifier, and comes 


= 
Making 
| ө. | out аз очо DC. To 
Model Trains юна ler -oundenden, dim 


dicated, taking care to main- 


Run Bett er tain correct polarity. 


INSTALL a $2 filter condenser in the The hookup is simple. Connect the 
power pack and you'll greatly im- positive lead of the condenser to the 
prove operation of a model railroad. positive input lug of the reversing switch 
The tiny motors in HO locomotives  —usually the lug connected to the red 
are designed to run on DC current—the wire coming from the rectifier. Solder the 
purer the better. Yet the typical trans- negative lead to the lug that is connected 
former-rectifier power pack supplies pul- to the white or negative rectifier wire. If 
sating DC. Though satisfactory, the the wires are not color-coded, take the 
pulsating voltage makes the motors run power pack to your radio or TV repair- 
hotter and causes locomotives to be man. He can check the polarity for you 
sensitive to poor track connections and  atlittle or no charge. 
dead spots at turnouts and crossovers. The condenser, a 500-microfarad, 25- 
The condenser eliminates these nui- volt, electrolytic filter, may have insu- 
sances, reduces sparking at the brushes, lated or bare leads. If bare, slip a length 
and—a bonus—reduces TV interference of “spaghetti” insulating tubing over 
when trains are operated. It’s certainly them to prevent accidental shorting.— 
$2 well spent. John E. Flippen. Steubenville, Ohio 
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NIew 
Tools 
from 
Old Files 


You can’t buy most of these 


tools—but you can make your 
own from discarded files 


By Walter E. Burton 


OU can’t retooth worn-out files, but 

you can salvage their high-carbon 

steel by converting them into a va- 

riety of special-purpose tools. Files come 

in many shapes and sizes that can be 

ground, filed, and bent into useful new 

forms. You may even be intrigued enough 

by one or two of these custom-made tools 
to make them from new files. 

Some of the tools don’t even require 

you to soften (anneal) the steel for re- 


working. Where the conversion involves 
only grinding or soldering, use light pres- 
sure on a cool-cutting wheel and assemble 
heat 
original hardness. 


with soft solder so that excessive 
won't reduce the file's 


BENCH KNIFE FROM FLAT OR KNIFE UR 


BENCH KNIFE for cutting templates and other 
shop chores is made by grinding teeth off a file 
about the size of the desired blade. Shape the 
tip and double-bevel the cutting edge for heavv- 
dutv work, where the back of the blade will be 
tapped with a mallet. Polish the blade with 
abrasive cloth before and after tempering, and 
hone the cutting edge sharp on an oilstone. 


FOR SCRAPERS, half. i uud files are ae Grind 


away all teeth and taper point end as shown. 
Heat this part red and bend about an inch at 


үт angles to the flat back їп an easy curve. 
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As long as the steel doesn't change color, 
it will need only a final tempering to 
render it less brittle. 

If the work requires annealing, you'll 
have to reharden the steel. All heating 
can be done with a propane torch. For 
the thicker files, direct the flame into an 
oven formed of three or more firebricks. 


PE | | ETCHING 
STEPNE |) KNIFE 
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AN ETCHING TOOL for retouching photo nega- 
tives and removing dark spots from prints can 
be made by putting a chisel edge on the tang of 
a round (rat-tail) file or rasp. Since this part of 
the file is unhardened, it’s easy to shape. Similar 
tools can be made for fine touch-up of plastic or 
wood carving. Grind the teeth dull to provide a 


comfortable handle grip. Heat and quench tang. g , 


PLAT SCRAPER — — 
wt | HALE-ROUND FUE. D 
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Reharden and bevel outside of tip to sharp 
Variation is scraper for trimming oversize dow- 
els. Less-than-half-round notch is filed in edge 
and can be resharpened with a round stone. 
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DOWEL-SCRAPER 
VARIATION 


ARC LESS THAN SEMI CIRCLE 


To temper the knife blade, heat untıl 
the steel turns medium yellow. Then 
either plunge it into cold water or let 1t 
cool at room temperature. Some crafts- 
men claim that slow cooling sets up less 
internal stress. The etching tool, groove- 
and-corner tool, and midget plane are 
hardened by heating the working parts 


PIVOTING FILE: Sec- 
tion of file at end of 


handle strip forms a Se eed tB" RIVET 
tool for smoothing („Ф ACOUNTERSUNK 
grooves, inside cor- w | 

ners, channels, and 


other hard-to-reach 
spots. Peen the rivet 
within a countersunk 


recess to permit use of MILD 
this face of file. Anneal GROOVE AND 
file by heating it red CORNER 


the air. Cut out best 
section and file ends. 
smooth, Wrap handle 
with electrician's tape. 


FROM FLAT 
FILE g 
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edge. 


du mss 
GUN-STOCK CHECKERING 
(crisscrossed V-shaped 

grooves) can be cut with tarpia, 
a triangular file. Conven- STEEL ROD 
tional checkering tools SOFT- 
(foreground) cut several cer ry ia 
parallel grooves at once, TO FIL 
but good single-groove 
version is made by solder- 
ing piece of file to the 
flattened end of a steel | 
rod. Grind teeth off sur- 
face to be soldered, File 
shown has 3/16” faces. 


FI2OM 
“TRIANGULAR FILE 


bright red and plunging them into cold 
water. If the etching tool is to be used 
for cutting, however, the tang should also 
be tempered and honed, like the knife 
blade. The scraper blade can be left hard, 
but to avoid breakage it can be temper- 
heated to a light yellow. Other heating 
tips are given in the captions. 


MIDGET PLAN& 
. FROM ААТ FILE 


| 2" | 
TINY PLANE for modelmaking and other deli- 
cate work is made by bending the tang of a 
file up to form a fingertip handle. Heat the 
tang and about 2" of the body until red. 
Curve the tang back over the face that's least 


usable and trim file to length shown. Bevel M nal: 
the bottom of the cut edge to permit smooth Mr >. 
strokes and prevent gouging. Reharden the ا‎ 
toothed portion. Smooth-cut files are best. ER 
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Short Cuts 
and Tips 


FROM PS READERS 


He Rides His Ladder to Work 
WHEN Eric Degroat lines up several Saturday jobs 
involving climbing—such as cleaning roof gutters— 
he scoots his mobile ladder across town without 
sweat and also loads his tools aboard. Off duty, the 
13-year-old boy rides it for fun. The two axles are 
permanently attached; the rear one is fixed, the front 
one pivots for steering.—John Corey, Boone, N. C. 


РРР ASPHALT tiles can be heated for installation 
without the use of an open flame. I plug in a dis- 
carded sandwich grill and lay the tiles on it. If you 
borrow the one from the kitchen, protect the surface 
with aluminum foil.—Harry Symes, Mt. Ephraim, N. J. 


Portable Compressed-Air Tank и .— qu | 


EVER wish you could cart your com- 
pressor to a distant job? No need to— 
just tote a tank of compressed air. Fix up 
a surplus aircraft oxygen tank as shown 
and fill it to 100-Ib. pressure. Remove 
the filling hose, and the tank is ready 
for such work as inflating tires on the 
road and blowing out clogged oil lines 
and drain pipes.—Donovan Lathrop, Sa- 
guaro National Monument, Ariz. 
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What’s it for? 


HAVE you ever seen this tool? The 
handle works the gear between opposing 
racks. Turned one way, it draws the jaws 
at the ends of the racks together. Turned 
the other way, it separates them. There 
is no spring, ratchet, or lock to hold the 
jaws in position, yet they do their job 
more efficiently than other devices for 
the same purpose. 

Do you know what that job is? Think 
a moment; then check your guess against 
the answer on page 201. 
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HOW TO MAKE A 


E YOU dread the cutting-off operation 
on a small bench lathe, here’s a tool 
that will banish most of your troubles 
with chattering, hanging, or broken bits. 

I made the one shown for ту 6" lathe 
from a piece of 1”-by-34”-by-314” cold- 
rolled steel. You can easily adapt the 
dimensions to suit a different machine. 

Mill out the side of the blade-holder- 
to-be with an end mill or keyway cutter. 
Cut the grooves for the blade with a small 
slitting saw. Make two or more passes to 
get the width required for a close fit on 
the blade you will use. Next, drill the 
l4" hole before disturbing the setup. 
Then clamp the workpiece flat and slit 
with a +; slitting saw. 


Mill grooves to fit the cut-off blade 
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Chatterless Cut-Off Tool 


The blade itself can be a standard 
commercial product or you can make a 
very good one from a discarded power- 
hacksaw blade. Be careful not to burn the 
metal when you grind the teeth off. The 
top and bottom edges of either blade 
should be ground to a nice sliding fit in 
the holder. 

Finally, mark and grind the cutting 
edge. Remove the tool-post crescent and 
turn over the concave ring (flat side up). 
Clamp the holder with blade in tool post 
and mark the top of the cutting edge 
from the tailstock center. Remove and 
srind the top of the blade down until 
the cutting edge is at exact center height. 
—Gordon Douglas, Stayner, Ont. 


Slit from the far end back to the 14” hole 
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Making a smooth, trouble-free cut-off 
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Short Cuts 
and Tips 


FROM PS READERS 


Driving Points with Pliers 

GLAZIER’s triangular points are ideal 
for holding a picture in a narrow frame, 
but tapping them in with a hammer often 
loosens the miters. Avoid this by driving 
each point in place with a squeeze of 
your pliers. A cardboard pad protects 
the finish.—Michael Ligocki, Gary, Ind. 


b»»IN A local shop, I watched a welder 
put a fine edge on his pocket knife. He 
used a coated welding rod for a hone. 
The flux coating is abrasive, and it allows 
a keen edge to be honed on a blade.—John 
Krill, North Lima, Ohio. 
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Altering Clamps for Downspouts 
Storms kept pulling my rainspouts 
loose until I trimmed down the tangs of 
Ше pipe clamps and welded on wood 
screws. I just turn the clamps to anchor 
them.—Peter Logan, Malden, Mass. 
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Child-Proof Door Stop 

My YOUNGSTER’S favorite indoor sport 
was balancing on one foot on the door 
stop. It bent, then finally pulled out of 
the baseboard. I thwarted him by relo- 
cating the stop high on the wall. Now 
it butts against the upper rail and works 
just as well.—Frank Harazim, NYC. 


PPP PAPER-TOWEL rolls sometimes fit in 
their racks so tightly that they’re hard to 
turn. Cut a 14” dowel to the proper 
length and insert it through the hollow 
core of the roll so that it lessens the ten- 
sion of the rack.—R. Miller, Lansing, Mich. 
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age Can 

EACH time the garbage collectors leave, 

I turn the empty can over a lawn sprink- 

ler. It scours and aerates the interior. 

No need for detergents.—Stephen  N. 
Stresnic, Fort Lauderdale, Fla. 


Your TV tuner spins off a surprising 
amount of “mileage” in a year. At a certain 
mileage vou are likely to have trouble if 
you don't give it regular mechanical main- 
tenance. All that's needed is to clean and 
lubricate the contacts. Both jobs are taken 
care of by a special preparation vou can buy 
in a spray can with a small plastic hose. 

There are two tubes in the tuner that will 
need replacing if certain symptoms show 
up. The photos and case histories following 
will tell you when to suspect them. 


By Art Margolis 


ee HAT'S the last straw! For a 
week you've been smelling like 
a dandy and now its a mani- 
cure. Your story had better be good." My 
wife, Lea, had just noticed the profes- 
sional manicure on my left hand. 

I took a deep breath. 

"You're not going to believe this, my 
sweet, but I fixed a TV in the barber 
shop today . . .” and I told her the story. 

This repair almost had me ready to 
throw in the towel. Nick had called me 


CONTINUED 19] 


BARS ACROSS THE PICTURE—one black and опе 
light—indicate 60-cycle hum. If your set shows 
these symptoms, the two tubes in the tuner are 
the first ones you should try replacing. 


a week before. But when I arrived and 
turned on his set, the picture came in 
perfectly. It was one of those sneaky in- 
termittents. It played all right while I 
was watching but conked out after I was 
gone. I had to depend on Nick's descrip- 
tion to try to diagnose the trouble. 

“The picture goes black on the bot- 
tom, stays okay on the top, and then 
starts rollin up and down like crazy." 

This sounded like vertical-sweep trou- 
ble. The first step with any intermittent 
is to try to make it act up. I began 
tapping the vertical tubes with my little 
rubber hammer. Results negative. 

Nick pleaded, “Stick around, Art. I'll 
give you a haircut while you wait." 

After the slowest haircut I've ever had, 
the TV was still shining brightly. I had 
to leave to make my next call. 

The phone was ringing when I opened 
shop the next morning. It was Nick. 
When I reached the barber shop Nick 
wailed, “Art, she was rollin’ like a player- 
piano roll till you pulled up. Here, you 
watch; ГІ give you a shave.” 

This routine kept up all week. The 
set played fine while I became the best- 
smelling repairman in town. Saturdays, 
Nick has a manicurist. Just as she fin- 
ished the last cuticle on my left hand, 
the TV had a seizure. 

No wonder I couldn't cure the vertical 
condition. The trouble was in the tuner. 
The RF amplifier (that's the first tube 
the signal reaches when it leaves the an- 
tenna) had devclcped a heater-to-cathode 
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Six symptoms of troubles caused by faulty tubes 
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PULLING AND SLIGHT DARKENING of a band 
across screen is due to 60-cycle hum, to a lesser 
degree. Leakage in either tuner tube, too slight 
to show on a tube tester, can cause it. 


short. This put 60-cycle AC into the 
cathode and thus directly into the TV 
signal. Raw AC went right through the 
entire set, upsetting the picture-process- 
ing circuits, and appeared on the screen 
along with the picture. The black and 
white stripes are what 60 cycles looks 
like when you see it on a TV screen. 

There was a buzz in the sound, too, but 
Nick had neglected to mention it. 

I replaced the 4BQ7 RF amplifier tube, 
and the seizure ceased. Meanwhile the 
manicurist had started on another cus- 
tomer so I left with my right hand in its 
normal state. 

From the look Lea gave me when I 
finished the story, I don't think she quite 
bought it. That is, not till several weeks 
later when she had to remind me to get 
a haircut—just like old times. 


Schools of Thought 


T» students from a nearby divinity 
- school strode into the shop the other 
day. Each held a nine-pin miniature 
tube. I could tell they had been arguing. 
They were electronic do-it-yourself 
fans. Between them they took care of 
the school's electronic maintenance. 
Harris said, “Art, we have a problem. 
'The console in the rec room has troubles. 
Some channels are real snowy. I think 
this 6BQ7 RF amplifier is weak." 
Robert blurted, *He's all wet. He 
didn't give you a complete rundown of 
the symptoms. The low channels 2 


in the front end of your television set 
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LIGHT ON THE SCREEN but no picture ог sound 
means complete loss of signal. If antenna and 
lead-in are intact, mixer-oscillator tube is the 
prime suspect. Check RF amplifier, too. 


through 6 are okay. It's only the high 
channels that are weak. It's this 6X8 
oscillator that's bad." 

They both had a sound argument. 'The 
6BQ7 RF amp is the first stage in the 
TV. If it weakens, all channels suffer. 
You get static and snow on all channels. 
But the school is close to our two low- 
channel stations so there is an excep- 
tionally strong signal. А weak RF tube 
might not be noticed except on the high- 
frequency stations. Harris could be right. 

The local oscillator is also a prime sus- 
pect. It oscillates easier on the lower 
frequencies. As it weakens, it can become 
quite feeble at higher frequencies and 
still work okay on low frequencies. Rob- 
ert had a point, too. 

I explained this to them. They echoed, 
almost in unison, “Put the tubes in the 
tube tester and settle it.” 

I nodded. “Okay, but remember a tube 
tester is sometimes misleading, especially 
where high-frequency performance is con- 
cerned. Direct substitution is a more cer- 
tain test.” 

I tested the 6X8 first. One section read 
doubtful and the other was only a bit 
better. The tube was certainly not dead, 
but it wasn’t very good either. 

Harris said gleefully, “There, the tube 
is okay. I told you it was the 6BQ7 that 
was bad." 

I tested the 6BQ7. The needle climbed 
just barely into the “Good” region on 
both sections. “Aha!” said Robert trium- 
phantly. 
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TV SNOWSTORM points to a weak RF amplifier 
tube. If the snow (visual static) is only on the 
upper channels, replace the mixer-oscillator 
tube. Also check the antenna and lead-in. 


GHOSTS AND HASH may originate inside vour 
TV. If the fine-tuning control affects this inter- 
ference, try replacing the tuner tubes; if not, 
the trouble probably is outside the set. 


DISTURBANCES THAT KEEP TIME with the sound 
are caused by sound getting into the picture. 
If you can't tune it out with the fine-tuning 
knob, you probably have a bad mixer-oscillator. 
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Two tips that may save you 
the cost of a service call 
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TAPPING TUBES GENTLY with the rubber end of 
a pencil will often show up bad tubes. Watch 
the screen while you work for disturbances of 
the picture when each tube is tapped. 
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ERRATIC PICTURE DISTURBANCES can be caused 
by dirty contacts in the tuner, Clean with 
special solvent and lubricant available in pres- 
sure spray cans sold by radio-parts dealers. 


Harris answered back, and their voices 
soon rose to battle pitch. 

I tried to interrupt. You're both prob- 
ably right,” I said in a loud voice. 
“Replacing either tube would have 
cleared up your picture for a while, but 
you really needed to replace them both." 


Mrs. Clean 


RS. LEONARD COLLINGDALE 
has a reputation for being the hard- 
est-working housewife in our town. She’s 
more than a little eccentric—she’s a real 
bug on cleanliness. In fact, the women 
call her Mrs. Clean. 
I pulled into her freshly scrubbed con- 
crete driveway one morning, went up the 
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walk, and lifted the gleaming brass 
knocker. The lady herself answered the 
door. Believe it or not, she had me re- 
move my shoes just outside the door. 

As she led me, walking meekly in my 
socks, toward the TV set, she was ex- 
claiming how the TV picture and sound 
popped on and off. I didn’t look forward 
to telling her what it sounded like: a 
dirty, corroded tuner. 

The tuner processes the T'V signal that 
eventually becomes the sound and the 
contrast. The light on the picture tube— 
the screen brightness—is made inside the 
set. Thus, if you develop trouble in the 
tuner, brightness is unaffected while the 
sound and picture are disturbed. 

In this set, the sound and picture 
would disappear sporadically while 
brightness was continuous. There are 
many contacts in the tuner and they have 
a tendency to corrode and so limit the 
flow of electricity through them. 

The repair is simple—clean them. I 
pulled the chassis and sprayed the con- 
tacts thoroughly, turned the tuner a cou- 
ple of revolutions, wiped off the contacts 
and sprayed them again, lightly. 

“What was wrong with it, Art?" Mrs. 
Collingdale asked. 

I tried to soften the news that dirt 
had somehow crept into one of Mrs. 
Clean's possessions. “Well, you see, for a 
given concentration of corrosive elements 
in the ambient atmosphere, oxidation of 
the tuner contacts is a function of time. 
Oxidation increases the contact resist- 
ance, limiting the RF energy converted 
to the intermediate frequency." 

Mrs. Collingdale relaxed. “Well, that’s 
fine, Art," she said. “Just as long as it 
isn't dirty." 


The TV That Couldn't Explode 


NE sweltering hot day а voice 
crackled over the phone: “Lieuten- 
ant Horner speaking.” 

An almost forgotten reflex had me an- 
swering, “Yessir. Can I help you, sir?” 

He snapped, “A 24-inch TV is about to 
explode. I’ve taken the necessary pre- 
cautions to assure safety.” 

When I arrived, the TV was in the 
back yard, covered with a khaki-colored 
metal locker. Neighbors were watching 
from a respectful distance. The youngish 
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fix-it file 


How to Repair 


O Plastic Laminates (II) 
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EVEN MAJOR DAMAGE, like this burn 
caused by a forgotten electric iron, need 
not be a costly catastrophe. Seldom is a 
patch larger than $" by 10" called for. 
If you have no original scraps left over, 
a patch can be made from a sample 
swatch available from retail outlets, or 
from a scrap obtained from laminate 
fabricators, Most high-pressure lam- 
inates have either a high-gloss or a satin 
finish—usually called furniture finish 
because it looks like costly wood veneer. 
For a perfect patch, you must match the 
linish as well as color, grain, or pattern. 
The repair job is m gd a matter of cut- 
ting out the damaged area and inserting 
a new piece. The success of the job de- 
pends on how carefully you do it. 


OUTLINE AREA TO BE PATCHED with a grease USE CHISEL AND HAMMER to cut out the 
pencil. If the joint can be concealed in the damaged part. Hold the chisel so the beveled 
grain or pattern, adjust the outline to suit. side of the blade faces the damage, thus 
The patch need not be exactly square. assuring a crisp, straight-sided cutout. 


aired 


HEAT PIECE TO BE REMOVED with a torch to CUT PATCH from a piece clamped between 
make the adhesive let go. When hot, the two scraps of wood to prevent cracking it. 
laminate can be pried away from the core by Saw slightly oversize; then carefully file the 
inserting a broad chisel under its edge. edges to fit precisely in the opening. 
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BRUSH CONTACT CEMENT onto the core and apply a second coat. Be sure to brush it out ы 
allow it to dry for the time recommended bx to the edges of the opening. Also apply ad- & 
the manufacturer. If the wood soaks it in,  hesive to bottom of the patch as above. e 
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DROP THE PATCH carefully in place. Once it FORCE THE LAMINATE DOWN TIGHT, especial- 
makes contact, the adhesive grips immediate- ly around the edges. Roll outward from the 
ly, leaving you no chance to adjust the piece center to press out bubbles. A wallpaper- 
or slide it around to improve fit. seam roller is a handy tool for this. 


USE STICK SHELLAC and patience to fill in the 
thin joint around the patch. Heat the putty scrape off surplus without scratching the 
knife often with a torch or alcohol lamp kept surface. Finished repair (above) is nearly 
handy. At right temperature, the knife will invisible after waxing and polishing. 
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The 
many kinds of 


Glass 
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LASS can do more for your 

home than just provide 

windows to look through. 
Today it's used to make striking 
partitions, walls, table tops, 
shelves, shower enclosures, and 
sliding cabinet doors. You can 
get it strong enough to jump up 
and down on if you want, tinted 
to cut heat and glare, or textured 
in a variety of special decorative 
effects. 

Here's how to choose the right 
type of glass for any job around 
the home: 

Window or sheet glass is the 
traditional material for glazing 
windows. It is a fire-polished 
glass with a slight surface wave 
in it. The wave is produced as 
the glass is drawn vertically over 
rollers. The glass should be set 
in the frame with the wave run- 
ning horizontally, since the de- 
fect is much less noticeable when 
parallel to the ground. In order- 
ing glass, list the horizontal di- 
mension first; it will be cut with 
the wave running in that direc- 
tion. 

Sheet glass is available in sin- 
gle-strength, 3,” thick; double- 
strength, 44” thick; and heavy, or ЁЁ S оо ee eee: 
crystal, f”, 45", and 14” thick. E | m „ ны 
The thicker the glass, the bigger К GATED 
the opening you can span with it. Et 


| PLATE GLASS 
ble og 


GLASS 


Pil 


CONTINUED 197 


бе Wd 


E ur eee c а A 


FLUTED GLASS, used here as a shelved room 
divider, is ribbed to appear corrugated, but is 
actually almost flat, unlike real corrugated glass. 
It comes translucent or almost clear. 


The maximum sizes for each type are: 
single-strength, 3'4" by 4’2”; double- 
strength, 5’ by 6'8"; crystal, 7’ by 10. 

Depending on the size you buy, prices 
range from about 53 to 99 cents a square 
foot for single-strength, 71 cents to $1.30 
a square foot for double-strength. Crys- 
tal runs from 93 cents a square foot up 
to about $2. An extra-thin ji" glass is 
also available for picture frames. 

Heavy crystal glass is often used as a 
substitute for more expensive plate glass 
for doors, shelving, partitions, and furni- 
ture tops. Double-strength glass is occa- 
sionally used for sliding doors and over 
fully backed-up table tops, but this is not 
as wise as choosing a heavier grade. Sin- 
gle-strength glass should not be used any- 
where but in regular windows. 

Glass experts recommend that a knick- 
knack shelf be at least 45" thick. A book- 
shelf should be at least 14” thick and be 
supported every two feet. On longer 
spans, add an extra 14” thickness for 
every additional 6" of unsupported length. 
А 3’ shelf should be 14” thick. 

Bulb-edge glass has a rounded bulb 
shape along one edge that gives it greater 
strength. This is often used for shelving 
and other exposed edges such as dressing- 
table tops. 

In covering a table or desk top, glass 
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PLATE 


ror 


drop, makes sparkling knickknack shelves. 
Stronger than ordinary window glass, it will 
safely span short distances without supports. 


at least 14” thick is recommended. If the 
edges are supported, 14” glass is consid- 
ered adequate for dining tables up to 48" 
wide. Cocktail tables that get hard use 
should not exceed 2' by 4'. Beyond this 
size, you need thicker glass. And don't 
expect to sit on it, as guests and children 
often do. 'To be safe, you'd need at least 
l5".thick glass for a sit-on table. 

For a partition or room divider, much 
depends on how you frame the glass. If 
it’s made up of many small panes, you 
can use ordinary window glass. If it's a 
single large expanse of glass, it should 
ре at least 45," thick. If it’s in a spot 
where it's likely to be kicked or banged 
into, you'd better consider going up to 
3/4 " or A " 

Plate glass is a beautifully transparent 
flat glass with plane-polished, distortion- 
free, optically true surfaces. You can 
even get it in colors, with one firm offer- 
ing steel gray, smoked topaz, sapphire 
blue, pink, and amber. 

Plate glass is generally worth the ex- 
{та expense only where its sparkling clar- 
ity will show to good advantage or where 
you need a thickness not available in the 
cheaper grades. Its used for decorative 
shelves, partitions, skylights, and unsup- 
ported table tops. 

Regular thicknesses аге 14” and 14”. 


ASS, combined with a mirrored back- 
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CURVED GLASS, made like an auto windshield, 
creates a modem bay-window effect. Called 
laminated architectural glass, it has leaves, but- 
terflies, and other designs imbedded in it. 


Maximum size for the 14” is 10710” by 
18’2”. Prices range from about $1.75 a 
square foot up to $2.75—the bigger the 
piece, the more you pay. 

Heavy plate glass comes in thicknesses 
of 5”, 3", 15". Зд”, 1", апа 114”—and 
here’s where prices really skyrocket. 
Plate 14” thick costs almost $10 a square 
foot and 1” plate more than $30. In put- 
ting up a shelf or room divider, it ob- 
viously pays to design the supports to 
take the thinnest possible glass. 

Rough plate glass, which results from 
the first step in the production of pol- 
ished plate, has a pleasing translucent 
and textured appearance. It can be used 
where you want to let in light but main- 
tain privacy. It's available from 45" up 
to 135" thick. At $2 to $3 a square foot, 
it’s considerably less expensive than 
heavy polished plate. It's ideal for shelves, 
sliding doors, and room dividers where 
a clear glass is not essential. 

Demi-plate, also used as a less costly 
substitute for real plate, is glass that has 
been ground and polished on one side 
only. It is clear, however, and is adapt- 
able to almost any use where regular 
plate might be considered. 

Tempered plate glass is given a spe- 
cial heating and cooling treatment that 
makes it three to five times stronger than 


regular plate. It will also withstand tem- 
peratures up to 550 degrees without break- 
ing. It is used in homes for shower stalls 
and fire screens. Thicknesses are 14” to 
114". Maximum size is 6’ by 9’. Prices 
start at about $5 a square foot for the 
14” thickness. 

Edge finishing is frequently required for 
glass, both sheet and plate, used for table 
tops and furniture. There are four fin- 
ishes available—swiping, seaming, polish- 
ing, and beveling. Each one makes the 
edges smooth to the touch and beautifies 
them to a lesser or greater extent. 

In swiping, the sharp edges are simply 
blunted with a few passes at a grinding 
wheel. In seaming, the edges are some- 
what rounded off. Polishing is the full 
treatment and brings out the sparkle of 
the glass at the edges. In beveling, the 
glass is slanted at the edges. Charges for 
edge-finishing vary from around two cents 
an inch for swiping, up to 21 cents an 
inch for beveling. 

Heat-absorbing glass and glare-reduc- 
ing glass are of special chemical compo- 
sition and are made in both sbeet and 
plate varieties. Heat-absorbing glass has 
a bluish-green tint. Glare-reducing glass 
is gray or neutral in tone. The thicker 
the glass—!/4" is the standard maximum 
—the better job it does. 

.Heat-absorbing glass holds back most 
of the sun's infrared and ultraviolet rays, 
but lets 75 percent of its light through. It 
also gives an undistorted, color-true view 
of the outdoor scene. It is used for win- 
dows with a southern and western ex- 
posure. 

Glare-reducing glass also absorbs much 
solar heat and at the same time cancels 
out distracting glare and brightness. Such 
glass should only be used in very bright 
locations since it blocks some light. 

Besides keeping people cool and com- 
fortable, these glasses also protect furni- 
ture, draperies, rugs, and wood finishes 
from fading. Prices start at about $1.50 
a square foot in sheet quality and go up 
to $4 in plate quality. 

Insulating glass is the familiar sand- 
wich composed of two sheets of glass sep- 
arated by a layer of dry air. Although 
expensive, this glass is the last word for 
picture windows and large glass walls 
since it reduces heating costs and re- 
quires no storm windows. 

Insulating glass, made by two big man- 
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FROSTED GLASS makes unusual sliding doors for 


kitchen cabinets. The milk-white glass, 1⁄4” or 
5/16” thick, has high strength, also comes in 
l4" wired type for extra impact resistance. 


ufacturers, is available in some 60 sizes, 
ranging from approximately 16” by 24” 
to 72” by 96”. The glass panes are avail- 
able in sheet or plate quality and in 3”, 
18”, and 14” thicknesses. Insulating win- 
dows are also made with heat-absorbing 
and glare-reducing glass. Prices are $4 
to $5 a square foot. 

Patterned glass comes in an amazing 
variety of textured designs that have 
beaded, ribbed, fluted, beveled, ham- 
mered, pebbled, indented, and floral-pat- 
terned surfaces. Wire is embedded in 
some for extra strength. The translucent 
glass provides softly diffused light and 
privacy. It is used for shower enclosures, 
room dividers, decorative entranceways, 
and skylights. 

Special frosted, etched, and sandblast- 
ed finishes are also available. Patterned 
glass comes in thicknesses from 14” to 
34" and in big pieces up to 4’ or 5’ wide 
and 10’ or 12’ long. Corrugated glass, 
14” thick, is also a popular patterned 
glass. 

The thickness you can use in a parti- 
tion again depends on how you frame it. 
Much of the time, patterned glass 45" 
thick is used. This is also the thickness 
customarily used for shower stalls. Build- 
ing codes in some areas, however, now 
specify wire-embedded glass for shower 
stalls. You should also consider wire- 
glass if you plan to install a skylight. 
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PATTERNED GLASS gives privacy but lets in light, 


making it ideal for decorative effects like this 
entranceway. The type shown here is ribbed in 
a crisscrossed, checkered design. 


Prices for patterned glass are generally 
lower than for clear plate, and in some 
cases no more than for a heavy grade of 
sheet glass. They range from about 90 
cents a square foot for 14” to $1.50 for 
Tr 

There is also a patterned glass avail- 
able in long, narrow strips from 3" to 6" 
wide for use as jalousies, counter divid- 
ers, and shelving. It is ready to use as it 
comes—the fire-polished edges are bright, 
attractive, and safe. As a safety feature, 
this glass also has more impact strength 
than ordinary glass. 

Laminated architectural glass. This 
is the same shatterproof material used 
in auto windshields, but with one big 
difference—it has all kinds of colors and 
designs worked into the plastic-and-glass 
sandwich. The designs and colors are ap- 
plied to either the glass or the inner layer 
of plastic by silk-screen printing, brush- 
ing, or spraying. Various inserts, from 
butterflies and leaves to fabrics and metal 
flakes, are used to achieve three-dimen- 
sional beauty. 

This glass is ideal for colorful room 
dividers, showers, doors, table tops, and 
decorative panels. It's not cheap, though 
— $4.50 and up a square foot. Thicknesses 
range up.to 2", with a maximum panel 
size of 5% by 10’. The glass cuts heat and 
glare and is fine, too, for blocking un- 
wanted sound. 


Spare-Tire Rack for Tractor 


AS A maintenance man on the Natchez 
Trace Parkway, I was faced with the 
problem of flats on the front wheels of our 
tractors. They always seem to happen 


Sheet-Metal Screws in Wood 


For some woodworking jobs—such as 
fastening thin metal to plywood—you're 
ahead if you substitute self-tapping sheet- 
metal screws for ordinary wood screws. 
You drill only a pilot hole, not a shank- 
clearance hole, since threads run all the 
way to the head on a sheet-metal screw. 
For the same reason, you can use a 
shorter screw without loss of holding 
power.—Robert Micals, Freehold, N. J. 


What’s it for? 


Tuis kitchen tool removes stubborn Mason-jar and 
other screw-on lids. Turned clockwise, the handle 
spreads the jaws until they slip over the jar top. A 
counterclockwise turn pulls the jaws in to grip the 
rim tightly as unscrewing torque is applied. The tool 
will tackle anything from a ketchup cap to a 314” 
pickle-jar lid. It’s called Top-Off and is a product of 


Edlund Company, Inc., Burlington, Vt. 


Answer to puzzle on page 188. 


Short Cuts 


and Tips 


FROM PS READERS 


BOLT BRACKETS : 


BOLT 1 —— 
TRACTOR FRAME <p 


miles from the base shop. Cars carry a 
spare—why shouldn’t a tractor? This sim- 
ple rack of 34”-by-2” steel keeps an extra 
tire handy for emergencies. You can 


adapt the dimensions to your own equip- 
ment.—Garnet B. Sutphin, Tupelo, ‘Miss. 
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The editors of POP 
proudly present: 


That sleek beauty above is a 
four-foot copy of the world's 
first nuclear merchantman. Four 
articles (this is the first) 

tell you how to build your own 
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By Henry B. Comstock 


ICTURE a spring morning a few 
months from now. You've driven to 
a favorite lake, hauled on waders, 
and sloshed into knee-deep water. It's a 
big moment, for you're about to launch 
the most exciting ship model you've ever 
built. Over four feet long, she's a faithful 
copy of the N. S. Savannah— world's first 
nuclear-powered merchantman. 

The handsome lines of Uncle Sam's 


$42.5-million “Atoms for Peace Ship" 
have guaranteed an eye-popping display 
model. Your baby Savannah's glistening 
white hull is as graceful as a racing 
yacht’s. Above it, a well-placed super- 
structure blends airfoil curves with sharp- 
ly angled planes for a dazzling effect. 

But this is only the frosting on the 
cake. Both the 22,000-ton Savannah and 
your 22-pound craft pack their real 
punch belowdecks. In the big ship it's 
the reactor that will let her plow the 
sea lanes for three years on a single 
charge of uranium-oxide fuel. In your 
model, its a remarkable new power 
plant, too—combined with a practically 
indestructible hull. Here's a run-down 
on some of the features: 

e Turbine drive. This is the engine 
steam buffs have dreamed of for years. 
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үй: 


L Henry Comatock, i | 
|. ex-editor of. Rail- | 
. road Magazine and _ 
` ex-associate editor | 
= of PS who now free- - 
` lances as a writer 
and artist, planned _ 
| and built the moder | 


= шн = » | E —m | 2 Floyd MeCuckin | _ 
aTi e “ы then took c over and 


dire model Floyd 
i . rescued | 


: 3. HowordMeEntes, 
— . thethird man on the 
team, fitted out the 
model for radio con- 
. trol. He's an ex] ee 
D in 1 the field oF /C. 


overseer 
i1 project, running 
|, many ‘tests to in 
| sure ship | would 
| | perform well. | | 
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DOCKSIDE DOORS OUTLINED PALE GREEN 


BRIGHT RED 


DARK RED 


REAL SAVANNAH i is сонын here in the Dalivae 
River after christening by Mrs. Eisenhower on 
July 21, 1959. Still to be fitted out, the ship 
is light and rides high in the water. 


In the past, model single-stage turbines 
have been notoriously inefficient, bleed- 
ing their boilers as fast as a punctured 
dome. This one doesn’t. It has a tiny 
admission port that jets steam effectively 
against the 30 blades of a featherweight 
aluminum stator. At the same time, the 
rate of flow is so miserly that your Sa- 
vannah will run at full throttle for 30 
minutes on a pint of water. To produce 
high torque, a gearbox with a 50-to-1 
gear reduction is placed between the tur- 
bine and propeller shaft. As the thin 
whine of the rotor levels off at 10,000 
r.p.m. the model gracefully splits the 
wavelets at a scale speed of better than 
20 knots. 

e Fiber-glass hull. A tough and re- 
silient one-piece casting, it has the basic 
color cast right in. There's no worry 
about disfiguring scratches or chipped 
paint above the water line. You get an- 
other bonus, too. Once you've made your 
pattern and mold, you can form as many 
identical hulls as you like. Obviously 
you don't need a fleet of Savannahs— 
but how about a special second hull, 
equipped with lights and a speaker unit? 
Set it permanently on the mantelpiece. 


ENLARGE THESE CONTOUR PLANS by ruling 1" 
squares on a large sheet of paper. Plot the 
curves full size from the squares superimposed 
on this drawing. Or have the drawings blown 
up to full size by a photostat service. 
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YOU CAN ALSO BUY FULL-SIZE PLANS 
from the author. Send five dollars ($5) by mail 
order or check, with your own name and ad- 
dress clearly written, to Henry B. Comstock, 
334 North Greenbush Road, Blauvelt, N.Y. 


MODEL SAVANNAH, completely fitted out with 
nearly 14 pounds of boiler turbine, gear-reduc- 
tion unit, and radio controls, cuts wake through 
quiet waters of a boat-sailing pond. 


Then, when the sailing’s over, cap it 
with your operating model’s easily re- 
movable superstructure. A flick of a 
switch and Savannah II will come alive 
with twinkling portholes and recorded 
harbor sounds. 

e Super boiler. Only a fiber-glass hull, 
or one of comparably light and thin- 
walled construction, could cradle a boiler 
as big, sturdy, and safe. The superstruc- 
ture, too, offers ample room for a high 
stack and steam exhaust. The model’s 
simulated reactor well makes a conven- 
lent window for checking the steam 
gauge. With the needle pegged at 40 
pounds of pressure, the turbine delivers 
full power. 

e Flexibility of radio control. By run- 
ning the control operations in sequence, 
you can pilot the ship with a low-priced 
single-channel R/C rig, costing about 
$85 complete with transmitter. Its course 
may be a bit erratic, though, because 
you must run through throttle and re- 
verse rapidly each time you steer the 
ship. A $170 four-channel outfit—one for 
throttle, one for reverse, and two for 
steering—will provide precise control for 
complicated maneuvers. 

e Easy access to operating gear. You 
don't have to fumble among easy-to- 
break parts when you remove the super- 
structure. Simply lift out the small re- 
actor observation-deck section and pry 
gently. Off comes the main deck and 
everything above it in a single unit. 

e Seaworthy size. Narrow beam, in re- 
lation to length, makes ships like the big 
Savannah poor prototypes for too-small 
operating models. With yours, there's 
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PATTERN HALVES are placed in frames and 


plaster is poured over them to make a two-piece 
mold. The drawing at right shows how the wood 
pattern is made by gluing preshaped lifts into a 
layered form. Steps are then carved and filed 
smooth until cardboard templates fit the hull 
at all station pomts. Dowels bring the two 


halves together accurately. 


no need to wait for mirror-calm water. 
Her 1/12"-to-the-foot scale insures fine 
stability. At the same time, she fits com- 
fortably on the back seat of your car for 
transport. Overall length is 49". She has 
a 614” beam, draws 31%”, and stands 13" 
to the tips of her cargo king posts. 

The wood hull pattern. Shaping a 
wood pattern is easier than forming a 
finished wood hull. First, the pattern 
doesn't need hollowing. Second, it's made 
in two separate, mirror-image sections. 
As a result, you can place corresponding 
layers, or lifts, back to back, and cut and 
sand them simultaneously. 

You'll need five thicknesses of 1l4"- 
by-3l4" dressed clear pine for each pat- 
tern half. Saw corresponding sections to 
length and tack them together with 
brads. Use your contour drawings and 
carbon paper to transfer the correct lift 
outline to one surface of each resulting 
sandwich. Jigsaw along the lines, sand, 
and remove the brads. Note that the F 
lifts are sawed apart in two places to 
form F-1, F-2 and F-3 sections. Narrow 
the F-2 units to 3" with rip cuts. 
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Carve a wood hull pattern and use it to make the mold 


ASSEMBLE WITH 134" 

WOOD SCREWS AND 

GLUE; BRAD G TOF 
STARBOARD 
HULL LIFTS 
FOR PATTERN 


| PORT 
HULL LIFTS 
ASSEMBLED 


Assemble the lifts of each pattern-half 
with glue and wood screws. ‘Then cut a 
sixth pair of lifts conforming to the shape 
of the main deck from any stock up to 
52”. Their exact thickness isn't impor- 
tant, because their only purpose is to 
form an opening at the top of the mold. 
Brad these G lifts to the F lifts and use 
a hand router or sharp knife to continue 
their outlines down into the F-7 and F-2 
sections, as shown in the perspective 
drawing. The result is a stepback along 
what will be the entire top edge, or 
sheer, of the hull. 

Cardboard templates. Make a set to 
check the vertical hull contours. Mark 
crosslines on both the top and bottom 
surfaces of each assembly at the check 
points, for quick and frequent reference. 

Use half-round, flat, and rat-tail rasps 
and files to chew away the steps formed 
by the varying lift outlines. When the 
templates press snugly against the pat- 
tern surfaces at all check points, sand 
smooth and turn the units over, and 
drill holes for four aligning dowel pins. 

Press the pattern sections together on 


s 8 » MEE o a т Л E ре s HALF. 
` ATTACH SEC- EM 
e с REMOVE FRAME SIDES 


омо моо 
ıı FRAME TO FIRST. 
` AGAIN, FILL TO 
` RIM WITH PLASTER | 


: HALF AND 


ATTACH PATTERN HALF 
TO BACKING BOARD, 
AND BACKING © 
BOARD TO MOLD 
FRAME. FILL 

| FRAME TO RIM 


TURN 
BOX OVER 

AND REMOVE 
BACKING 

BOARD. PULL 
OUT PATTERN HALF ^ 
WITH SCREW SETUP 
SHOWN. EQUALIZE ` 
PULL GY GIVING WOOD" 
SCREWS PROGRESSIVE | 
QUARTER TURNS. MOLD ^ 
OKAY? THEN PLACE PAT- ` 
TERN HALF BACH IN IT 


 POCKET 

FORMED 
BY ALIGN- p 
iNG BLOCM © 


DISCARD 


PLASTER: 


| _ зномм AND THE JOB'S DONE 


these pins, and file the bow, stern, and 
bottom edges to a trim meet. While the 
halves are still assembled, drill a hole 
for the rudder-post bearing, and cut a 
long, tapered notch for the propeller- 
shaft housing. Then separate the pattern 
again, and glue in the bearing and hous- 
ing sections. These are a halved dowel 
pin and a hardwood turning, respective- 
ly. Fillet the angles where they meet the 
hull with wood putty. Cut hawse-pipe 
rims and bilge keels (the strips on the 
sides of the hull below the water line) 
from hardboard. Round them to contour 
and apply with glue. | 

Now sand the pattern sections. While 
youre at it, give the lip at the hull's 
sheer line a slight bevel. This produces 
"draft," or a surface that prevents lock- 
ing when you pull the pattern and sub- 
sequent castings from the mold. Finally, 
apply a wash coat of shellac (half alco- 
hol), followed by two full-strength coats, 
each sanded lightly after drying. 

Making the mold. This, again, is a 
two-section job. You'll need a large, four- 
sided plywood frame for each half, and a 


MOLD-MAKING | PROCEDURE is 


` then grease it wi ru 
resin from sticking to it. Brush white resin into 
mold, lay fabric over it, and brush resin over _ 
fabric to create hull. Trim excess fabric at — 
s the sheer line as shown above. 2 M s 


5 сане in the T 
. drawing at left. The rubea two-piece mold is 
shown at 4. Spra Hi the mold with white enamel, — 


cold cream to keep fiber-s la: 


simple aligning and locking rig to hold 
the two frames together. You’ll also need 
a single backing board for one of the 
pattern halves, and two small, beveled 
blocks for keys to index the two halves 
of the mold. 

Drawings show you how to pour plas- 
ter of Paris into the mold boxes and 
withdraw the pattern halves after the 
material has set. Tips: 

1. When you screw the first pattern 
section to the backing board, make sure 


[Continued on page 224] 
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A Good Winter's Shopwork 


. . That's what lies ahead for those 
who want to start now producing a model 
Savannah. Four construction articles in 
POPULAR SCIENCE will set the pace: 

This month: Building the hull. 
Next month: 'The superstructure. 
February: 'The steam turbine. 
March: Radio control. 
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Winds the film for you! Ncw Kodak Motormatic 35 
Camera advances film automatically—sets exposure 
automatically, too . . . less than $110. Kodak Auto- 
д matic 35 Camera... less than $90. 
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Kodak gifts say | (ha me 


« Smallest Brownie flash camera! 
Brownie Starmite Camera with built-in 
flash gets sparkling pictures any time. 
Complete outfit . . . less than $12. 


35mm precision —new ease! Kodak > 
Retina Automatic III Camera gives 
you fully automatic exposure control 
and precision-coupled rangefinder ... 
less than $130. 


@ Sets its own lens! Brownie Starmatic 
Camera has built-in electric eye for 
automatic exposure settings. Complete 
outfit . . . less than $40. 


For big, bright slide shows. Handsome ф 
new Kodak 500 Projector, Model B. Self- 
cased, only 11 pounds . . . from less than 
$68. Kodak Cavalcade Projector, Model 
520, with zoom lens... less than $137. 


See your dealer for exact retail prices 


208 POPULAR SCIENCE DEC3M3:R 1960 


Zoom your movies with one 
finger! New 8mm Kodak Zoom 8 Reflex Camera lets 
you zoom up close with push-button ease. You view the zoom 

effect through the lens. Automatic exposure . . . less than $190. 


you can picture all the fun of Christmas 
right from the very first moment! 


«€ Three 8mm cameras in one. Brownie 
Movie Camera, Turret //1.9, takes 
wide-angle, regular, and telephoto 
shots . . . less than $60. 


Fully automatic 8mm projector. Kodak > 
Cine Showtime Projector, A20 . . . less 
than $125. Variable-speed model with 
Presstape Movie Splicer . . . less than $150. 


Smm movies—automatically! 
«Brownie Automatic Movie 


BP Prices subject 


Camera, //2.3, has built-in elec- o change 
tric eye that automatically sets without 
lens . . . less than $78 notice. 


Add quality sound to your p» sma 
ómm movies! New Kodak 
Sound 8 Projector lets you add. 
voices, music, sound effects... 
less than $350. 


EASTMAN KODAK COMPANY, Rochester 4, М.Ү. 


See Kodak's "Ed Sullivan Show" and "Adventures of Ozzie and Harriet" 


Short Cuts 


and Tips 


FROM PS READERS 


Tape Insulates 
Heated Clippers 


Has the price of haircuts 
turned you into a family 
barber? If you’ve more than 
one youngster to trim, you 
may find that the electric 
clippers heat up. To keep 
your second customer from 
jerking away from the hot 
metal, insulate the bottom 
cutter plate by covering it 
with a layer or two of 
masking tape.—Edwin М. 
Love, Palmdale, Calif. 
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Clamping Round Stock in a Vise 

Ever try to hacksaw a bolt or short 
piece of rod while holding it in a vise? 
It usually loosens and twists, ruining 
the cut. Try this: 

Slip two pieces of scrap wood about 1" 
square between the vise jaws and draw 
them up tight. Choose a bit that's a size 
smaller than the bolt diameter, and drill 
a hole centered on the joint. Open the 
vise slightly, insert bolt, and retighten 
jaws.—J. J. Mills, Battle Creek, Mich. 


s— TWO PIECES OF _ 
WOOP SCRAP 


PPP HEAT drains quickly away if you hold 
items in a metal vise to solder them. This 
heat dissipation can be prevented by 
folding a scrap of asbestos paper around 
the item to insulate it from the vise jaws. 
—Jim Purves, Peru, Ind. 


Archery Target 
from Old Tire 


DRILL TWO "HOLES AT ANGLE 
|. AND TAPER PROPS TO FIT 


INTO THEM: uc 

HANG TIRE 

ARROWS bounce off the D. SON CLOTHES- 
tire casing that rims this | PARE 
straw target. A better aim | | Hook 


is rewarded with a gong, 
and a bull's eye rates a pop 


CUSHION 
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_  |d8'"-SQUARE/ CUT l'HOLE 
and a gong. А metal back А е 
ing makes the gong; the з=нғ=тѕо DRAIN 
ys IT WILL. \\ WATER. 
pop comes from a 7" square _ RESOUND // X 
of vinyl shelf cloth stretched —  s:evc«// 


across a 6" embroidery hoop 
wired to the straw.—K. 
Johnson, Oceanside, N. Y. 


2" „б^ SUPPORT 
PACK CASING Ti GHT WITH 


= STACK set 2 DIA. BUNDLES OF STRAW 


HOME WORKSHOP 


on two of the most useful power tools you can own 


Cat. No. 34-005 
Delta Homecraft 9" 
Tilting Arbor Circu- 
lar Saw equipped 
with Extension Wings 
and Steel Stand. 


This new, improved Delta Dust Collector is really 
tops in versatility! It can be used with almost 
any woodworking power tool, adapted for paint 
spraying, general clean-up and a dozen other 
helpful jobs. To add more convenience to your 
shop, add this practical tool—you'll appreciate 


Take advantage of this special 
holiday offer on the Delta 9” Cir- 
cular Saw. Ideal for starting (or 
improving) your workshop, it's 
the tool you'll use most often on 
any job—makes precision cutting 
faster and easier. So get big en- 
joyment and enjoy a big $22.05 
savings*. 


the practical $10.00 Christmas savings* you get. Cat. No. 49-576 Delta Dust 


Collector complete with 
motor and hose. 
F 4 Ра FU —" E ER - "S =. ق‎ —— j^. L] = + 1 Li LJ 
py WMA DECE D S SANIT / * Prices and savings slightly higher in the West 
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See your Delta Dealer (listed under "TOOLS" in the Yellow 
Pages) or visit leading Department, Hardware or Building 
Supply Stores. Rockwell Manufacturing Company, Delta 
Power Tool Division, 504M N. Lexington Ave., Pittsburgh 8, Pa. 


PSST... Any gal 
can take a hint. “Hide” 


this ad in an 


obvious place—get 


the Stanley Christmas 


Special you want! 


Heavy-duty sabre saw—only $46.95 

PLUS 7 assorted blades worth $4.90—FREE! 
Fastest selling heavy-duty sabre saw on 

the market! Cuts scrolls, curves, wood, 
metal. Special blades cut flush up to a 

wall and to % of an inch along a wall. 


MODEL H75 


$5.00 off on 3-amp %-inch drill! 
Christmas Special: only $19.95 
MOIS DIN Regularly priced at $24.95, here's the mest power- 
ful Y4” drill for the price on the market. Features 
rugged, balanced construction, non-slip pistol grip, 
3-jawed geared chuck, 3-wire cord. 


N Y V йн bolo buill fr фе professional, 


p 
c? 
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Circle the Stanley аай. 
Christmas Special(s) 


you want— 
then cut out this 
ad. and leave it 
where it will do 
the most good! 


MODEL H37 


NEW! Finishing sander... only $34.95 
PLUS—2 packs of sanding sheets... FREE! 
Sands and fine-finishes table tops, cabinets, 
bookcases and many other kinds of furniture. 
Ideal for small work areas. 


Heavy-duty builders saw—now $54.95 = 
PLUS—$2.65 combination rip/crosscut blade... FREE! 
This 612" saw lets you tackle any cutting 
job...a breezeway, porch, playroom, 
fence! Features rear controls; exclusive море u:es 
“free-start” blade guard that never jams. 
| NEW! Bench grinder...only $46.95 
special introductory price! Reg. $49.95. 
You save $3.00 and get two grinding 
wheels and two special tool rests, too! М 
hp, general purpose grinder. Perfect for 
sharpening tools, skates, removing rust—a 
"must" in your workshop! 


Stanley Electric Tools, Div. of 
The Stanley Works, New Britain, Conn. 


Prices slightly higher in Canada. 
Subject to change without notice. 
Canadian Plant: Hamilton, Ont. 
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America's Most Dangerous Animal 
[Continued from page 112] 


Yellowstone Park for 12 years and in the 
Park Service there for 25. 

During those years, he got to recognize 
many individual grizzlies. Some of them, 
he discovered, wander 50 miles or more in 
their travels. An occasional one strays out 
of Yellowstone or Glacier and gets shot. 

Barring such accidents, disease, and 
fatal fights, the average grizzly lives 18 
to 20 years, it is believed. 

How smart are they? Grizzlies don't 
look very bright. Their piglike eyes are 
set in broad, square faces, topped by ears 
that seem too small for them. Appearance 
. doesn't belie them. Good eyes, sharp ears, 
and keen noses serve them better than 
their wits, Condon thinks. 

Are grizzlies nearsighted, as used to 
be thought? Not so, says Condon. Robert 
McIntyre agrees with him. 

Late last winter, McIntyre and a lone 
grizzly stalked each other, a mile apart, 
along opposite banks of the Yellowstone 
River. The wind was from the bear's di- 
rection, the snow soft and deep. McIntyre 
was on snowshoes. It was impossible for 
the bear to have caught his scent or heard 
him move. Yet every time he looked at 
the animal through his field glasses, he 
found the grizzly staring at him. 

'Tiring after two hours, the bear curled 
up in the snow and went to sleep. 

The bill of fare. Though the grizzly 
will gobble almost anything edible, Con- 
don says, he prefers grass, herbaceous 
plants, fruit, and acorns. He also likes 
roots, ants, honey, and ground squirrels. 
He digs out the last with those ideal im- 
plements—extra-long claws. Like all bears, 
he is adept at fishing, too. Only in the 
spring, when he is leanest and hungriest, 
after a winter devoted largely to wary 
rest, does he seem to have a taste for 
flesh. That is when he is most likely to 
attack elk, deer, and moose. 

Do grizzlies have any desire for human 
flesh? There is no evidence to support 
this, according to those who know the 
bears best. 

*If grizzlies really hated people, there 
would be many more casualties," Condon 
says. He is convinced that in most cases 
where grizzlies have attacked people, 
they were either fighting in self-defense 
—or thought they were. 

Still, the big brutes do have ingratiat- 
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ing ways, says Condon, who has a very 
soft spot in his heart for them. 

He once saw a female grizzly obliging- 
ly baby-sit with 17 cubs while their moth- 
ers joined the males at feeding. 

He has seen adult grizzlies play like 
kittens and repeatedly slide down snow 
banks on their big, fat rumps, with as 
much obvious delight as frisking kids. 

Another time, while Condon watched 
with amusement through binoculars, a 
full-grown male grizzly pretended for 
long minutes that he was a cub again. 
First he would dash around in circles, as 
if chasing a ghostly comrade, then sit 
and shadow-box. He concluded his pri- 
vate lark with a series of somersaults. 

Condon retains his affection for griz- 
zlies even after coming within a couple 
of inches of being mauled and possibly 
killed by one. 

He was with a movie cameraman, try- 
ing to take close-ups of an orphan cub. 
The men got out of their station wagon 
in a remote area of Yellowstone and fol- 
lowed the cub up a dirt road. They ended 
up uncomfortably far from the car. 

Trouble coming. As they turned back, 
Condon noticed a massive grizzly headed 
straight for them across a billowy pasture. 
The bear was still a long way off, but 
Condon and his companion started to 
move faster. Soon the bear was ap- 
proaching at a dead run. 

The cameraman was nearest the car, 
and on a downgrade, so Condon yelled to 
him to make a dash for it. He was sure 
he couldn’t reach the car in time himself, 
so he stood stock still. 

The grizzly came thundering up. At 
the last moment, Condon jumped side- 
ways and ran toward the station wagon. 
The bear slid past, wheeled, and tore 
after him. In front of the station wagon, 
the bear hesitated just long enough for 
Condon to bolt into it on the far side. 

Later the cameraman told him that as 
the bear had closed in, he had made a 
couple of furious swipes at Condon’s 
fleeing back, each time missing by only 
a claw’s length. 

“He didn’t try to break in the wagon, 
though," Condon recalled. “Just gave me 
a dirty look and strolled away. I think 
he wasn’t so much trying to attack me as 
to show who was boss.” 
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Why Not Project All Your Photos? 
[Continued from page 149] 


write to Eastman Kodak, Rochester, 
N. Y., for suppliers near you.) 

You'll also need a red bulb or a red 
filter for a safelight. Kodak recommends 
a Wratten Series 1A filter over a 15-watt 
bulb. The safelight can be used during 
both exposure and development without 
danger of fogging the film. 

Cropping your pictures. Most 2Y4"-by- 
214" negatives, and many larger ones, 
can easily be trimmed down to slide size 
without serious loss of picture area. Often 
you actually improve composition by 
eliminating poor or unneeded parts of 
the picture. 

Check your projector. If it will take 
superslides, as most machines now will, 
youll do well to use this size; it gives 
you more picture area than 35-mm. 
slides. Superslide mounts for transpar- 
encies are the same size on the outside 
as 35-mm. slides, but have a larger in- 
side area (15$" by 15%”). 

On negatives too large to crop easily, 
you'll often find a small portion that will 
make an interesting slide, such as a close- 
up of a single face. Some enlargers with 
a long bellows draw can be used to re- 
duce a large negative without loss. 

Exposing the film. You can do this in 
several ways. An enlarger can be used 
as a light source, with the film and nega- 
tive to be copied placed under the lens. 
This isn't necessary, however. А small, 
inexpensive contact printer works fine, 
and the process is exactly the same as 
for making paper prints. 

For the ultimate in simplicity, you 
can even place the negative and film 
under glass and flash the setup with a 
15-watt light bulb held a few feet away. 
It's not as easy, however, to obtain pre- 
cise exposures this way. 

Whichever method you use, both films 
are placed flat together, with the emul- 
sion (dull) side of the negative facing 
the emulsion (dull) side of the positive 
film. If you use an enlarger the negative 
should be placed on top of the film and 
covered with a sheet of glass. With a con- 
tact printer, the negative is placed under 
the film against the printer's glass. 

On small negatives, it's best to cut the 
film slightly oversize and trim it to fit 
the slide mount later. On large negatives, 
you'll save film if you cut it first so it 
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covers only the part of the negative used. 

Exposure times vary. 'The type of light 
you use and the density of the negatives 
to be printed will affect your exposure 
time. Using an enlarger light, with lens 
closed down to f/18, I found that an 
exposure of six seconds proved about 
right for negatives of normal density, but 
the exact time should be worked out on 
your own equipment. As a guide to speed, 
Kodak says its positive film is about half 
as fast as Kodabromide paper No. 2. 

When you use a contact printer, the 
light must be reduced, since the film 15 
much faster than contact paper. This can 
be done by switching to a small 715-watt 
bulb and covering it with several layers 
of paper. With three layers of heavy 
white paper, you get an exposure of 
about two seconds. 

Developing the film. You can use ordi- 
nary paper developers. Kodak recom- 
mends Dektol (1:2), Versatol (1:3), or 
D-72 (1:2). The average development 
time is З to 315 minutes at 68 degrees Е. 
with continuous agitation. Low-contrast 
prints can be strengthened by shorten- 
ing the exposure time and increasing the 
development time. 

Rinsing takes about 30 seconds in short 


stop or plain water. Follow this with a 


5-to-10-minute bath in acid fixer, agi- 
tating the film frequently. The finished 
transparencies should then be washed 
for 20 to 30 minutes in running water. 
A wetting agent after washing helps the 
film dry without streaks. 

It's important to keep both film and 
negatives as clean as possible. Dust spots 
that are invisible on prints become golf 
balls when you project them. 

Mounting the slides. Various sizes of 
cardboard mounts are available. You 
simply slip the film into them and seal 
the edges with the tip of a hot iron. 

For all negatives in the 127 size or 
larger, use the 154”-by-154” superslide 
mount, which gives you the greatest 
image area. If you have 828-size nega- 
tives, you can get a special mount to fit 
them without cropping them down to the 
35-mm. size. Use 35-mm. mounts only if 
you're printing 35-mm. negatives. 

Ready for a thrill? Wait till you see 
those old-time, dusty, dogeared memories 
pop into brilliant life on your screen. 


AE о о. Панара 
ise ot sa 

3 n “Жина, туу, 

aer" 


ИУ МЕЧИ 


я. 


iiie M ET аа 
vo PRO Ce PII 


Perfectly balanced for comfortable one hand control 


ааа 


| Races through 2x8's soni at 45" angle 


E 
$ 
- 


IX MENU 777 ОНИГОР AA 


TT 
ARR 


"41-5. A prc 


Fast, accurate, precision cuts in any 


material 


кона 


d ~ B&D Saws speed up any cut 
— *» inany material, on any job 


You'll like the versatility and power of B&D Saws. They're 

built to take it . . . to do a full day's work, every day, all 

year. Built to respond with trigger-quick action for fast, 

ow precision, swerve-free cutting. Famous B&D dependability 
“=e S keeps work moving at a fast pace. 

NEW B&D #437 Ut 


ility 7 м” баб: Pick up апу B&D Saw and you're assured of greater job 
Extra capacity and power in àn accuracy with easier handling control. You'll especially like 
economically priced 7%” Saw th a Ene т cen леа ае ёва 
Complete adjustment for cutting-  : م‎ Way NUSKY power EE out over Lhe an ~treated, 
depth and bevel sawing up to 45° triple strength gears and lubricant sealed bearings. 

eM Ше | When you try а B&D Saw notice the totally enclosed 
blade, depth and bevel adjustments, heat-treated rein- 
forced brackets and shoes, and automatic safety-release 
switch. You can count on B&D Saws even on the toughest 
job. Black & Decker Saws give you real action and im- 
portant labor saving features. Prices start at only $49.95. 
For free catalog, write: THE BLACK & DECKER МЕС. Co., 


Dept. E-120, Towson 4, Md. 


Black & Decker: 


See الف‎ 


B&D #63 Heavy-Duty 614” Saw. 2:09 
Famous B&D built motor. Tough, à í 
durable, yet a doll to handle. Pro- 


fessional features and performance 
make it the choice of the experts. 


WORLD'S LARGEST MAKER 
OF POWER TOOLS 


Folk Toys We're АП F orgetting 
[Continued from page 159] 


the edges for climbing. Low-slung, speedy 
racers were made of film spools. 

Celluloid comebacks. Brightly colored, 
these were sold as nursery toys, and no 
growing boy would play with them. But 
if you made your own, it was all right. 
We built them of any round container 
with a detachable lid—today's coffee cans 
are ideal. When we rolled the thing 
away, rubber bands with a pendant 
weight between them would wind up. On 
unwinding, they'd roll the can right back. 

If you rolled it too hard, or let it hit 
something, momentum would swing the 
weight over center, the innards would go 
twang, and the bands would unwind with 
a standing tremor. So the game was to 
see how far we could roll it for a suc- 
cessful return—and to mystify kids not in 
on the secret. 

While the experts were saying that 
the helicopter would never fly, we had 
great fun with tin propellers threaded 
on a spiral stick. These we bought for 
a few cents. When you pushed the prop 
off the stick, it took off spinning. 

But once the stick was lost or bent, 
we'd punch two holes in the prop, out- 
side its centered slot, and rig a spool 
to turn on a vertical shaft or handle. 
After winding cord on the spool, we set 
the prop holes over two headless nails 
in the top of the spool, angled it away 
from us, and yanked the cord. 

These props would sail four or five 
stories high at times. For duration 
flights, we'd flatten the blade angle. The 
prop would skim at barely head height, 
but stay aloft much longer. 

Plain paper, too. This also had possi- 
bilities for fun. We folded it into dartlike 
gliders, play hats, boats that sailed until 
soggy, and noisemakers. Another dandy 
flying toy was what I call the twirly- 
chute, a take-off from winged maple 
seeds. When Dad took us to his office, 
we'd toss dozens of these from an eighth- 
floor fire escape. Updrafts between the 
buildings often carried them up higher, 
sometimes out of sight. 

For a button whizzer, you had to 
wangle the biggest button in Mother's 
sewing box and thread thin, tough cord 
through two of its holes. Hooking a 
finger into each end of the doubled cord, 
you swung the button around to put 
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twists in the cord, then pulled the ends 
apart hard. This spun the button; you 
learned to slacken the cord as the twists 
ran out, so that the spinning button re- 
wound it the other way, and so on until 
fingers were raw. 

Cardboard disks were even better than 
buttons; sometimes we cut slits in the 
edge. At high speeds, the disks made 
sirenlike buzzes. 

Four equal lengths of cord tied to the 
corners of a handkerchief and a weight 
made chutable parachutes. One way to 
throw them high was to grab the center 
of the handkerchief and whirl the weight 
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Next Month: Trapping the Sun 
Imagine: a sun port for your back 

yard where you can enjoy sunshine 

all winter long . . . and grow beautiful 
summertime flowers . . . even while the 
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Yes, and more, with a big plastic 

air house. Cost: less than $50. 

Read how to make it in January PS. 
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around, letting go on an upswing. An- 
other way was to roll the chute around 
its weight and hurl it with a slingshot. 

Whistles. Real straws made fine ones 
of a simple kind, but we city kids had to 
use those from soda fountains. We flat- 
tened an end well into the mouth so that 
neither tongue nor lips touched it. Some 
whistles required hard blowing, others 
would sound off only if gently blown. 

If one didn't work, it was easy to snip 
half an inch at a time off the outer ends; 
at each snip the pitch went up. We made 
flutes of a sort by snipping holes at inch 
intervals down the straw, but could never 
quite tune them. Sometimes we tied three 
or four whistles together. Blowing all at 
once created chords of delightful dis- 
sonance. 

Most ingenious of these folk toys was 
a spring clothespin gun dreamed up by 
some inspired tinkerer. You took it apart, 
removed the spring, and put it back on 
one wooden half with the coil backwards. 

Washers, pebbles, or peas were laid in 
front of the cocked spring. When you 
pulled the trigger, such ammunition was 
shot forth on a rather unpredictable path. 
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Real Mars Gift! 


Agena: Prize Performer in Space 
[Continued from page 119] 

The Bell engine is mounted in gimbals, 
so it can be swiveled for steering either 
Agena A or the more versatile Agena B, 
to be used for Midas, Samos, Nimbus, 
and various space probes. 

Although the rockets are essentially 
the same, the somewhat longer B models 
can be restarted in flight. 

It took special ingenuity to make this 
feat possible. In space, Agena's fuels are, 
of course, weightless and may be almost 
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Next Month: “High-Speed Math” 
—$6.95 Book Condensation 


Now PS shows you how to be a 

whiz at figures: do simple problems 

in your head, tough ones by writing 

down an ион ale few numbers. 

Here are samples of problems that 

you learn to do—mentally—in seconds: 

9 How much is 51% of $81.30? 

© How much does a workman earn in 
39 hours at $1.24 an hour? 

If you can’t do them simply and easily, 


| without a pencil, read January 


Popular Science. 

anywhere in their tanks. They ignite on 
contact in the combustion chamber, but 
turbopumps must first be able to get at 


| them and pull them into it. 


How will it be done? Small solid rocket 


| charges will generate gas to spin the 
| pumps' tiny turbines. Then a couple of 


other little rockets will give Agena a bit 
of a shove forward, to force the fuels to 
the rear of their tanks and within reach 
of the pumps. 

Agena B will also carry more fuel than 
the А model does. This is a great ad- 
vantage. Agena A, boosted by Thor, can 
carry about 1,700 pounds into a 200-mile- 
high orbit. Agena B, boosted by Atlas, 
will be able to send 5,300 pounds into at 
least a 300-mile-high orbit. 

Frosting on the cake. Our early lunar 
probes missed their target by a space- 
cat’s whisker. If they had been equipped 


| with an engine that could be restarted 
| and steered, their courses could have 


been corrected. Agena B can do both. 
When Ranger-Agena blasts off, it will 
have greatly improved odds for hitting 
its lunar target. 


Fixing TV Front-End Troubles 
[Continued from page 194] 


officer-a demolition specialist—described 
what had happened. 

"When I turned on the TV, a slow 
popping noise like an outboard motor be- 
gan. It grew in loudness and frequency. 
I shut it off, removed it to an open space, 
and secured it before it detonated." He 
stood there as if waiting a citation. 

"Very well done, sir," I said humbly. 
"Is there a way to get juice to the TV?” 

"I have made arrangements," he said, 
pointing to an extension cord. 

I plugged in the set and turned it on. 

A loud popping noise began. The 
neighbors drew back. I switched off the 
set. I leaned against the locker—and re- 
coiled fast. ТҺе metal was hot as blazes 
from the sun. 

I fished through my tube caddy and 
brought out a new 6J6 tube (the type 
used for the mixer-oscillator in his par- 
ticular TV). I was fairly sure the motor- 
boating I had heard was caused by it. 

An oscillator is a little like an engine 
that can run at different speeds. It runs 
at a different frequency for each channel. 
If something goes wrong, it may not get 
up to a speed even approaching the pro- 
per TV frequencies. It may run so slow 
you can hear it from the speaker. 

I could really feel the heat under that 
cabinet as I started to replace the 6J6. 
The officer said, ““You’re wasting time 
fiddling with those little tubes. That pic- 
ture tube is going to explode. It looked 
dangerous to me when I installed it last 
week, so I put on those steel straps." 

I turned on the set. The popping noise 
was gone. The explosives expert leaped 
into action, dragged те back, апа 
dropped the locker over the T'V. 

I was a little ruffled. “Take it easy. 
The TV's not going to explode. It was 
only a faulty oscillator." 

"Wrong," he snapped. “Stand clear." 

A muffled explosion sounded. He lifted 
the cabinet. The picture tube had im- 
ploded. 

I looked over the remains. That new 
steel strapping had been made too tight. 
High temperature under the locker had 
made the glass picture-tube envelope ex- 
pand. With no place to go—whammo. 

I mentally awarded the lieutenant the 
Order of the Lead-Solder Cross as I 
loaded the wrecked TV into my truck. 
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How Pickpockets Pick Pockets 
[Continued from page 81] 
then embarrassed, and finally angry. 
While this is going on—the arm-grabbing 
bit is part of the jostling act—the wire 
of the troupe has arranged for a more 
equitable distribution of the national 
wealth. To add insult to injury, he may 
pop into the cab and order the driver to 
be gone from this display of ill-breeding. 


The female of the species 


Not all members of a pickpocket team 
are male. One of the smartest operations 
is worked in movie theaters and uses a 
wire and a girl stall. The wire has spot- 
ted you in the lobby buying a ticket and 
tucking your wallet in your back pocket. 
He follows you in, takes the seat direct- 
ly behind you. All is peaceful for a 
while—he's letting you get absorbed in 
the film. 

Now the girl enters the theater. She 
spots the wire and mark, and moves into 
your row. You're already on your feet 


| to let her pass, but just to clinch things, 
| when she's directly in front of you she 


stumbles. The diversion is perfect. The 
pickpocket has risen, deftly lifted your 


| wallet, and is out of the theater while 


you're still apologizing. 


The red-eared cop 


Pocket-picking probably is as old as 
the first pair of pants. It was rewarded 
in Old England with the gallows. This 
not only had little deterrent effect on the 
practice of the art— it actually appeared 
to improve the pickpockets’ prospects. 
The police authorities, in fact, suspected 
some members of the craft of informing 
on their fellows: When a hanging was 
scheduled, crowds would gather, and the 


| pickpockets who had snitched enjoyed 


an afternoon’s smorgasbord. 

But the most celebrated story in pick- 
pocket lore, circulated among today’s 
wires and stalls, is the one about the 
bookmaker who decided that the only 
safe way to operate outside the law was 
to share his profits with the captain of 
the police vice squad. 

Still, the bookie didn’t quite trust the 
captain. A dishonest cop might distort 
the facts about an honest business. So 
the bookie had thoughtfully taken cer- 


How Pickpockets Pick Pockets 


tain precautions before arranging a meet- 


ing at a hotel. 


At the meeting, the bookie transferred | 


to the cop an envelope containing a sub- 
stantial amount of money. 


Putting the money-laden envelope in | 


his pocket, the cop announced that the 
bookie was under arrest for attempted 
bribery. He had the money, which was 
evidence sufficient for conviction, and 
two subordinate officers as witnesses. 

But as cop and captive emerged from 
the hotel doorway, an inbound man col- 
lided with the captain of the vice squad. 

When bookie and cop, flanked by the 
two stalwart witnesses, arrived at the 
precinct station, the money—the evi- 
dence—had disappeared. 


Nobody knows to this day how much | 


the bookie paid the pickpocket for the 
collision at the hotel door. 


Protect your pockets 


Either the art of pocket-picking is 
undergoing refinement or, with the popu- 
lation boom, there are just more pockets 
to pick these days. In New York City 
the post office collects an average of 
450 pilfered wallets a week—discarded in 
mail boxes by pickpockets. Tossing a 
wallet into a trash basket on the street 
might arouse suspicion. A mailbox is 
closed and secretive. 

The post office in Detroit finds 500 
wallets a month, and when there are 
football games or conventions the total 
can run as high as 3,000 a month. Other 
big cities report similar figures. 

You yourself don’t have to be a victim. 
Take reasonable precautions. They will, 
at least, minimize your chances of losing 
your money. 


€ Never flash a big roll of bills or a | 


bulging wallet. 

® Carry your wallet in your inside 
jacket pocket. An alternative is one of 
your side trouser pockets. 

€ Be suspicious in crowds. 

€ If you are jostled, clap your arm 
to your side for the reassuring bulge of 
your wallet. Keep alert. If your roll is in 
a side trouser pocket, keep a hand in it. 

€ For a woman: Never allow your 
purse to dangle loosely. Hold it close to 


your body with your hand over the clasp. 


Never lay it down while shopping. 


See how many 


Ways you can 


put flame 
to work! 


SEARS CRAFTSMAN 


7-PIECE KIT 


993 


Compartmented metal case 
contains: Pencil burner 
torch with fuel cylinder, extra 
fuel cylinder, flame spreader, 
utility burner, soldering tip, 
spark lighter. 

With this kit you can do 
scores of jobs around the 
house more easily. Remove 
paint, bend metals, solder, 
sweat fittings, repair auto 
body, thaw frozen pipes, 
make toys and jewelry, 
refinish furniture, set tile. 
Lights easily and burns in 
any position, even upside 
down! UL listed. 


Buy at any Sears Retail Store or 
Catalog Sales Office, or order at home 
fromthe big Sears Catalog. Low cost re- 
placement cylinders always available. 


e"? 


SEARS 


ROEBUCK AND CO. 


©1960, Sears, Roebuck and Co, 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


223 


Building the N.S. Savannah 
[Continued from page 207] 


its top surface will bear against the inner 
face of the frame side above it. 

2. Before covering pattern surfaces 
with plaster, wax all surfaces it will con- 
tact. Rub to a hard finish. Give the 
same areas a thin coat of oil. 

3. Each mold section takes approxi- 
mately 45 pounds of plaster of Paris. 
The stuff sets very fast, so don't try to 
mix it in one batch. Instead, blend the 
plaster and water by the pailful, adding 
about a quarter-pint of already-mixed 
casein glue to each 12-quart batch, to 
slow the setting action and increase the 
strength of the plaster. А consistency 
like that of heavy cream 15 right. Pour 
the first batch thinly over the pattern, 
watching for air bubbles and puncturing 
any that appear. Have the dry makings 
of two other batches standing by, so that 
you can mix and pour them in quick 
succession. 

4. Allow the plaster to cure overnight 
before pulling each pattern half. If any 
plaster has crept around the back of the 
pattern, cut if off with a sharp knife first. 
Small imperfections are easily patched 
with thin plaster, carefully applied with 
a spatula. 

Casting the fiber-glass hull. Four 
quarts of polyester resin and two yards 
of fiber-glass fabric are enough for the 
job. Your best buy is a fiber-glass cover- 
ing kit for a 12-foot boat. These are sold 
by most yachting-supply stores and the 
leading mail-order houses. The kit costs 
about $18, and contains three quarts of 
pigmented resin, one quart of clear prim- 
ing resin, enough hardener for all the 
resin, and a generous amount of fabric. 
Specify white-pigmented resin. 

Prepare the mold by removing all wax 
and oil with turpentine, and spraying a 
coat of white enamel on the surface of 
each cavity. If you don’t have a gun, use 
a pressurized paint. After the enamel 
dries, spread cold cream thinly over both 
surfaces, and lock the mold halves to- 
gether, with the opening at the top. 

Applying resin. Mix eight ounces of 
pigmented resin with the prescribed 
amount of hardener. Apply a moderately 
thick coat to the bottom of the cavity 
with a one-inch brush. Use what's left 
over to work up the sides of the pocket. 
Wash out your brush with lacquer thin- 
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ner or acetone, followed by soap and 
water. 

The resin will be hard to the touch 
in about 45 minutes. You can then turn 
the mold on its side and apply a similar 
coat to the upturned flank of the cavity, 
including the lip that will later be the 
sheer-line edge of the hull. Brush what's 
left of this eight-ounce batch of resin on 
the already once-coated cavity bottom. 
Let dry, and repeat the operation, with 
the mold turned over, to coat the cther 
flank. 

When you've been through this whole 
routine twice, you're ready to bed the 
fiber-glass fabric. Cut out a section some- 
what larger than the hull bottom, apply 
a third coat of resin to the corresponding 
mold area, and press the fabric firmly 
in place with a brush. Use the eraser 
end of a pencil to force the cloth into the 
narrow quarters at bow and stern. Give 
the sides of the hull the same treatment. 
Lap the fabric at least 14” over that on 
the bottom, and carry its upper edges 
around the lip at the sheer line, plus a 
few inches into the clear at the mold 
opening. 

Follow with two more coats of resin 
over the fabric, applied in the same man- 
ner as the first and second on the mold. 
Use the clear priming resin for the last 
of these. Let the completed job cure for 
at least eight hours before you part the 
mold. 

Pull lightly on the overhanging fabric 
if the hull clings to the cavities. 'This 
will ease it out readily, and you'll find 
yourself with a very handsome if some- 
what tacky casting. Wipe the surface 
with a cloth dampened in lacquer thin- 
ner or acetone to clean off the cold cream. 
Then work the hull over with fine steel 
wool to give it a satiny texture. Cut off 
the excess fabric at the top with tin snips, 
and file down the sheer line. 

Other materials for hull. You can 
make a hull for pennies by using mate- 
rials more common than fiber-glass. 

Brown wrapping paper, laminated with 
a waterproof resorcin glue, will produce 
a hull nearly as hard as Bakelite. 

Easiest and cheapest is a hull made 
of layers of torn-up newspaper bonded 
together with water glass. Instructions 
for this will appear next month. 


` The EXTRA WEIGHT in this Atlas 10" Saw Means 
Se GREATER ACCURACY in the Work You Do 


TU de ex 


Because it has more beef —because it's heavier 
and huskier throughout—the Atlas gives you far 
greater accuracy in every job you do. Compare 
these Atlas features with those of any other 
10" saw: 


e Massive grey-iron cradle, saw arm, and trun- 
nions. Atlas has the heaviest, most rigid 
mechanism of any 10" saw. Saw alone weighs 
165 lbs! 


e Precision-ground, solid steel arbor—?4" diame- 
ter at the big, lubricated-for-life ball bearings. 


e Double locking lift-off fence—cast aluminum 
for lasting accuracy. 


e Big cast aluminum mitre gauge—keyed to 
table for greater cut-off capacity. 


bá e 6" diameter cast iron handwheels. 

e Dual V-belt drive—for full powe- transmission. 

e Big table capacity—20" x 2714", or 59%” x 
21%” with two extensions. 

e Removable motor mount for easy portability. 


Why settle for less? Write for new catalog 


You can own an 


PE Oe HUN dT (77 | ATLAS PRESS СО. 
s $139.75! Write for y 12-25 N. Pitcher St. 
A details today. KALAMAZOO, MICHIGAN 


x 
м ae 


ОА MUST FOR | 
EVERYONE / 
CONCERNED. 


This MANUAL Tells You 
How To Make 
Handsome Profits 
From Concrete [tems 
YOU CAN MAKE 


| Does your project require 


Finely Woven 
| WIRE SCREENING? 


Highest quality bronze wire cloth now 
available at a fraction of its original cost 


ы 


We can furnish top quality remnant trims of 
extremely fine bronze wire cloth from V2" sq. 
to any size your projects require. Write, advis- 
ing size and possible quantity requirements. We 
will gladly provide free sample. 


All you need is a mold or two and a little determin- 
ation, This Manual contains large, clear pictures, 
gives prices and deacription of more than 200 differ- 
ent molds you can buy direct from the manufacturer, 
AND. ..priceless trade secrets that make production 
а апар. Take the first step Today !1!! 
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SEND ONLY £2.00 FOR YOUR COPY 
{Rushed to you by First Class Mail) 


ONE MACHINERY COMPANY, INC. | WISCONSIN WIRE WORKS 


Dept PS Hickory, N. C, 


)$ PLIT TER 


i 


APPLETON * WISCONSIN 


Smooth 18 ton hydraulic power splits big profits 
for you from the toughest wood:, including Amer- 
ican Elm. 7 HP trailer unit squat: under own power 
to receive large logs without ''Jdead'' lift. Has 2 
speeds, auto-shift and auto-stroke. 26" ram travel 
splits up to 34” lengths, any diameter — or, with 
extended frame and adjustable wedge, splits up 

to 52" lengths, any diameter. Write for details. 
Inquiries 


: ones | | THE WACO AIRCRAFT CO., Dept. K, Troy, Ohio 
HOMES, FACTORIES, FARMS NEED THIS 
TRINDL PIPE THAWER 


Thaw frozen pipes of Iron, Copper or Lead the Trindl way. No flame—no fire hazard. 
Save time, money and labor. Mo need to dig up frozen ground, tear out floors, 
plastered walls or ceilings. Unlimited year ‘round use sweating copper pipes, brazing, | 
soldering, etc. Plug in any 110 or 220 V. outlet. Specify voltage. Complete with 40 ft. 
output cable, 10 ft. power cord, plug attached, clamps, simple instructions. Only 
$98.50 FOB or send for details. Time payments available. Dealers’ inquiries invited. 


TRINDL PRODUCTS, LTD. Dept. TP-3N, 1807 S. Clark St, Chicago 16, Ill 


Dealer 


Manufactures 
a complete line 
of- arc welders 
and supplies 


| $98.50 FOB 


screens, upholstery, "p. zà 
hundreds of other uses. mn 


You name 'em/!* | 


Swingline 107 Staple Gun 


Staples practically anything. Ex- 
clusive push-button loading and 95 


built-in staple extractor. At your 
stationery, department or hard- 


ware store. 
*Win $5 per Idea! 


Swingline pays $5 for each practical new 
idea on how to use the SWINGLINE 
STAPLE GUN...to be published in “Tips 
for Tacking." Send your ideas today! 


Swingline. wc. 


138-00 Skillman Ave.,Long Island City1,New York 


only 


Send for FREE 
12-page booklet 


"Tips for Tacking." 


Send 10¢ for a complete illustrated catalog to: 


CLOGGED SEWERS? 


CLEANED INSTANTLY BY IMPACT 
SAVES PLUMBING BILLS—TIME 


Anyone can trigger new Flush Gun shooting air & 
water Uri act on stubborn stoppages in Toilets, 
нк, Ur ча, _ Bathtubs, & Sewers 200 ft. in pipe 
STA to 6" Grease, and Hoots melt away IN- 
STANTLY лаа struck by hammer-blow. Amazingly 


effective. Worth many times its cost in Plumbing 
Bills or start your own Business. Tear out Ad now 


ept. 
PS-12, 4642 N. Central Ave., Chicago 30. Illinois. 


IDEAL CHRISTMAS GIFT Tan ANY MAN 


Acclaimed by thousands of 
Homeowners, Mechanics and 
Hobbyists as the welder of 1001 
uses. Easily operated from @ 
properly wired 11Û volt AC or 
C line. The ideal gift with a 
life-long use. Order today on 10 
day money back fuarantee. Send 
only $3.00 today. Pay Postman 
balance C.0.D. plus charges, 
Literature on larger equipment on request, 
FOUR-WAY WELDEN. со. z Dept. F3-N 
1810 S. Federal Chicago 16, Ill. 
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How Good Are Those Spark-Plug Scopes? 
[Continued from page 145] 

Its trace pattern is far downfield from 
the other two. Here, the green wiggle 
finally emerges from its blunt cocoon 
into a mature scope trace much like the 
big analyzers. It shows a firing line as 
each plug fires, then a firing period, a 
diminishing wiggle as the high-voltage 
impulse dies, a dwell period while the 
points are closed, and the next firing 
line. Whereas Champion keeps this fasci- 
nating electronic hoopla down below the 
counter and displays only the firing pip, 
and AC subdues it to a simpler form, 
Autolite brings it all up on deck. 

To the uninitiated, it's a bit like look- 
ing at the back of your TV set with the 
cover off. It all boils down to the old 
hi-lo game, however, as far as the voltage 
requirement to fire the plugs goes. If 
that's all you're interested in, that's all 
you have to look at. Autolite engineers 
hung a horizon across the middle of the 
screen and claim that their trace height 
is linear. In other words, according to 
Autolite, the trace height is not just a 
comparative proposition dependent on the 
operator's myopia, but actually measures 
kilovolts as truly as inches on a yard- 
stick. To the prospective plug buyer this 


| may not mean much, but it does serve 
| to keep the ball in the court for the seri- 


ous mechanic. 

After thoroughly disposing of what to 
look for in the spark-plug line, the Auto- 
lite instruction manual takes up a num- 
ber of unfortunate ignition conditions. 
Points, coil, breaker plate, unbalanced 
carburetion, and even an improperly set 
voltage regulator can be detected, accord- 
ing to the manual. This, of course, raises 
a fine line as to just how far you expect 
a filling-station man to go between jumps 
to the gas pump. Personally, I had a 
fascinating time playing with the Auto- 
lite scope and its basic ability seems 
promising. 

Check your ignition? The scope ana- 
lyzer I assembled from a Heathkit does, 
of course, all the things the others can, 
plus a lot they can't, and does them a lot 
better. But it's not an instrument for a 
quickie check-up while you're waiting for 
your green stamps. It has to be plugged 
in to 115 volts AC. If you want to use it 
away from a power outlet, you need an 
inverter to supply 115 volts from the car 


How Good Are Those Spark-Plug Scopes? 


battery. The other scopes work off the 
car battery directly. There are enough 
knobs to let you set up the display to 
show almost any aspect of ignition-system 
operation. You can check out both pri- 
mary and secondary systems. A single 
cylinder trace can be enlarged to fill the 
whole screen to help you pinpoint an 
obscure malfunction. You can also meas- 
ure the dwell angle accurately while the 
engine is running. 

uike the expensive commercial units, 
it checks the whole ignition system. The 


always tastes fresh 
mild, mellow flavo 


cool ‘n’ steady burning 


conclusion I reached from my tests 
came to this: For a quick check of your 
spark plugs, the AC, Autolite, and Cham- 
pion scopes will usually do a good job— 
and, if you keep an eye on what's going 
on, an honest one. If you have any real 
doubts, drive on and try the scope at the 
next station. On the other hand, if a real 
ignition checkup is what you're after, 
build an analyzer and write it off in gas 
savings and better performance over the 
years, or go to an ignition tune-up special- 
ist with a true, professional oscilloscope. 


rR. J. Reynolds 

Tobacco Co., 
Winston-Salem, 
N. C. 


PRINCE ALBERT | 


America’s Largest-Selling Smoking Tobacco! 


put SKILL in your hands 


Dremel MOTO-TOOL 


E i 


In your workshop, on your job 
—it's the handiest tool you'll 
ever own! Moto-Tool is ideal for 
precision grinding, polishing, 
carving, drilling, engraving, 
deburring, sharpening — does і fine 
detail work with pin-point s. 
accuracy. |t eliminates 


gives the finished job a 
professional look. Moto-Tool 
weighs only 13 oz. — fits 
your hand like it belongs 
there. Fastest, most powerful 
tool of its kind — develops 1 
27,000 rpm! Widely used by tool 
and die makers, model builders, 
craftsmen, lab technicians, re- 
pairmen, gunsmiths, schools. 


—= =  ——— _ — 


Moto-Tool Kit No. 2 
with steel case $27.50 
No. 2 Moto-Tool 

ВИИ а снна .$19.95 


See your dealer or write 
for free catalog. 


| DREMEL MFG. CO., Dept. 120-M. Racine, Wis. 
Quality Power Tools Since 1934 132 


PROFESSIONAL’S WAY to 


remove furniture finishes 


Complete removal of old finish gives you more 
beautiful new finish. Here’s how professionals do 
it: Apply Heavy-Bodied Klean-Strip Paint Remover, 
When old finish blisters, wash it off with steel wool 
dipped in warm water and detergent solution. Easy, 
fast, thorough Write for free descriptive folder. 


The Klean-Strip Co., Inc., 
2340 S. Lauderdale, Memphis 6, Tenn. 


NEW BELSAW Мо LTI-DUTY power TOOL 


S AW S — oS MCN RM S 


Now you can use this ONE metr m y ier to turn rough lumber 
into mon, trim, flooring, furniture... ALL popular panom, 
КІР... PLANE... MOLD.. .separately or all at once with a one HP 
motor. Use 3 to 5 HP for high speed output. Low Cost... You can 
own this power tool for only $30.00 down payment. 

Send postcard today for complete facts. 
BELSAW POWER TOOLS, 921 Field Bldg., Kansas City 11, Missouri 
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es | hurt the bulb business. 


Inside Story on the New 23-Inch TVs 


[Continued from page 86] 
new square-cornered screen. It was a 
couple of things all fitting neatly to- 
gether. The idea didn't even come from 


L| TV makers, but from a glass outfit. 


The venerable Corning Glass Works, 


| famous for 39 Pyrex pans and $4,000 
| Steuben bowls, earns most of its divi- 
| dends making bulbs for ТУ picture tubes. 


Corning had problems. It told Re- 
search: Make a more attractive screen— 


| squarer shape, new size—to hypo TV- 


set sales, which had slackened off and 
Make the new 
bulb of thinner glass, so that the elec- 
tronics people can process it more easily. 
(Thinner glass speeds up heat treatment 


| of a tube.) Build in the safety shield, so 
| that Corning can sell that hunk of glass, 
| too (the separate shields are made by 


Pittsburgh Plate, a fact that pained Cor- 
ning greatly). 

A solution to the last problem would 
automatically solve the first two: A 
safety shield that caps the face of the 


| tube reinforces it. This makes up for 


strength lost by thinning the glass and 
squaring its shape. But the lab men's 
first try flopped. They welded a cap 
over the tube, filling the space between 
with special oil. T'V makers wouldn't 
buy that (for fear the oil might leak). 

See-through cement. Back to the lab 
went the researchers. This time they got 
Dow Chemical to concoct an epoxy ce- 
ment—very tricky, since it had to be 
optically clear. That did it. Now the tube 
makers could cement on the safety cap, 
in their own factories, after they had 
taken advantage of the fast processing 
that thin bulbs permitted. 

The bonded safety shield has not 
caught on so well in the 19-inch size 
because of its weight. The 19-inchers are 
intended to be portables, or at least lift- 
ables, and many makers save pounds 
by using separate plastic (not glass) 
safety shields. 

The success of the new square-cornered 
TV screen—of whatever version—is cb- 
vious from the PoPULAR SCIENCE specifi- 
cation chart. Last year's chart listed 


three. This year everybody has them. 


The 21-inchers remaining are mostly 
holdovers (you'll get good discounts on 
them, and their electronic chassis are 
usually identical with the 23s). 


Answers to 


Pe Puzzlers 
on 32 and 45 


Stock-splitting: Dad threw in a share of 
his own, making a total of 18. Then Harry 
got half—9; Tom one-third—6; and David 
one-ninth—2. So everyone was happy—9 + 
6 + 2—17—and Dad got his share back again. 


The murder cast: The five statements tell us: 

1. McFee is not the victim or the mur- 
derer. 

2. The judge is not Clayton. 

3. Warren is either the hangman or the 
murderer. 

4. The policeman is not Graham. 

5. Either Holgate or Warren is the victim. 
(The victim is the only person who might not 
be seen by the other five.) 

Putting 3 and 5 together, it’s clear that 
Holgate is the victim. This forces Warren 
to be the hangman and Forbes to be the mur- 
derer. Now what about the others? The judge 
is either McFee or Graham. But he can’t be 
Graham if the policeman found Graham near 
the body. (He obviously could not act as 
judge in a case where he figures as a witness. ) 
So the judge is McFee. This forces the police- 
man to be Clayton and the witness Graham. 


Fencing problem: 


No-hands jar: Remember the old burning 
trick with the magnifying glass? Yup. Focus 
the sun’s rays on the thread where it’s tied to 
the plumb bob. A few minutes ought to sizzle 
it nicely. 


Note: Remember the October P-O-T-M about 
track and field events? We assumed complete 
freedom about scoring, but at least one reader 
didn’t. William Hellings of Newport Beach, 
Calif., came up with an ingenious solution 
that conforms with official track-meet rules: 
9 points for first place, 3 for second, 1 for 
third, 0 for fouls, ties for second scored 2-2. 
He has A winning four events, tieing in one; 
B winning one event, tieing in two, fouling 
in two; and C tieing in three, fouling in one, 
and taking second in the hundred-yard dash 
—that last fact nicely agreeing with the 
original solution given in November PS. 


EES ZE “FOR THE GIFT OF YOUR LIFE" 


INDIA BRASS 100 YEAR 
^. CALENDAR 


^ Handsome examples of artis*ic brass... hand 
» engraved with a beautiful Kashmiri flower de- 

' sign. Has colorful hand enameled background, 

3 Shows the Day, Month ond tne Year at a glance 
У... made to last forever. Choose from a 20 
YEAR or 100 YEAR CALENDAR. Makes an 
unusual GIFT for the hard-tc-please | 

NOW at special LOW IMPORT PRICES.... 


20 Year Calendar — 3-1/8" dia.... 
100 Year Calendar = 7-M4'' dia. .... 4.4.8 


"Italian Glass' HIBACHIS {ы ч 
CLOWNS Round, 10° m. | 
Imported especially $4.88 
for the young-at- Round, 1112" dia. 
heart, Made of gor- $5.88 | 
geously colored & dde Md 


hand blown glass. 
Buy all six or pick | Y 
from Violin, Maraca, , "Sab! 7 
Drummer, Accordian { 7" 
(shown), Saxaphone 
or Clarinet players. 
Each a tall 9" in 
height, $12,95 value 


$5.95 S» SAVE! 
The world famous Japanese portable 
cooker , . . has sand cast black iron 
body with built-in handles and wood 
base, Removable steel grill is nickel 
f plated and has woad handles, Choose 
from five sizes, 
Baby round Hibachi — 5" diameter.. 1.98 
Baby rectangular — 514" x 4"... 1.98 


DIRECT IMPORT 


Italian CHESS SET 


A fascinating set for the collector 
or everyday play, 3'' tall King and 
his Queen depict Oriental royal ty; 
the Bishop a priest, Knights are 

| handsome Stallien Heads, Castles 
E are Towers and Pawns are shaped 
like Coolie Fats, Chessmen are of 
| polished ebony-black and china- 

white Italian Alabaster. Complete 
with 13-1/2" x 13- 1/2'' black and white inlaid marble board, 
We've seen this set for sale at $45.00 in Gift Shops! 


ttan BAR CHAIR 


WA. Here's the answer to 
ША. any bar stool problems. 
- Back ond seat are woven 
from golden Palembang 
Rattan, Comfortable 14'' 
seat revolves af a touch 
on its built-in swivel. 
Seat height is 29" 
Mounted on sturdy 
wrought iron legs. 


2 FOR $16.88 or 8.88 еа. 


CORKSCREW anc BOTTLE OPENER 
A shining example of India's finest 
brass craftsmanstip... engraved 
with a sharply detined floral design. 
Use head as boftls cap opener or un- 
screw and use аз handy cork screw, 
Decorative addition to bar or kitchen. 


» CARVING ENSEMBLE 
from INDIA 


Walnut and brass combine for eternal 
elegance. Case is hand carved by the 
native craftsmen with brass trim and 
legs. Walnut handled carving knife is 
13" — companion ‘ork is 11''. 


| ми 
PORTABL 


FF 


4 inch IMPORTED SLIDE RULE 
Made of non-warping bamboo with black 
scales on a white nitrate face. Face 
scales are А, B, CI, C, D and К. The 
other side has 5, L & T scales, | 
In special case... . anaes - 295 


DRAFTING MACHINE 
Scientifically desicned. Use in class- 
room, Art Studio, Workshop, Officeor In 
the Home. Fits in c briefcase, Has 3" 
end 5'' scales calibrated in .0005". 


ONLY 2,25 
FREE! 64 PAGE CATALOG ot IMPORTS 


| B TO ORDER = Serd Check or М.О. 1/2 
2263 E. VERNON AVE., Dept. P5-120 ll deposit with C.0.0.s. All items sent 
LOS ANGELES 58, CALIF. | postage or freight collect. 


5 inch IMPORTED SLIDE RULE - 


Hos same socles as above rule 5g 
but is I" longer . TERE ber 


Rolls-Royce of Motorcycles 
[Continued from page 100] 


elegance in appearance. 'These attributes 
cost money, of course ($1,381 f.o.b. N.Y.). 

Flexibility. The ability to go from a 
low speed to a high one, or vice versa, 
without having to shift gears is one of 
the R-69's most endearing traits. It not 
only cuts acceleration time (zero to 60 
m.p.h. in first and second gear takes 
about eight seconds), but makes driving 
in traffic or on twisty roads painless. In 
third gear, for example, you can drop 
down to 15 m.p.h. when traffic slows or 
just before you enter a sharp curve, then 
pour on the coal and zip smoothly up 
to any legal speed limit. 

To prove its reliability, John Penton, 
a 33-year-old Lorain, Ohio, BMW dealer, 
set a new coast-to-coast motorcycle rec- 
ord on an R-69 in June 1959. Penton 
covered 3,051 miles from New York to 
Los Angeles in 52 hours and 11 minutes. 
Despite a 58-m.p.h. average speed, the 
machine came through fine. A trace of 
oil on the top of the crankcase and a 
rough-acting front brake were the only 
signs of her grueling trip. Such dura- 
bility came as no surprise to other BMW 
owners, who say that it begins to brcak 
in only after the first 6,000 miles. 

The remarkable brakes. 'These and 
the cleverly engineered suspension are 
a match for the 35-hp. engine. Most of 
the stopping power is in the massive 
front brake, a twin-leading-shoe type de- 
signed for racing machines. Both shoes 
are arranged so that their leading edges 
meet the spinning brake drum first. 
There is a self-energizing action, as 
the drum tends to pull the shoes against 
itself. (Usually brakes have one lead- 
ing, one trailing shoe.) A harder-than- 
normal brake-lining material prevents 
the front wheel from locking, even in a 
panic stop. 

The rear wheel is suspended between 
two swinging arms—tubes that pivot in 
bearings on the aftermost vertical frame 
members. Hydraulic shock  absorbers 
dampen the wheel's bouncing. 

An Earles-type fork (invented in 
England) suspends the front wheel. 
Again, a pair of swinging arms pivoted 
in bearings let the wheel move up and 
down against the damping effect of 
hydraulic shocks. This bottom-link type 
of front fork does more than hold the 
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wheel steady and firmly on the ground. 
When the front brake is clamped on 
hard, the front end stays level or, if any- 
thing, rises slightly instead of diving. 
The Earles fork converts the weight 
transferred forward during braking into 
a force that levers up the front end 
through the swinging arms. Result: first- 
rate control. 

A smooth ride. Fitted with a molded- 
rubber solo saddle that pivots at its front 
edge against spring tension, the BMW 
is the most comfortable cycle going. 

Unhappily, my test machine had the 
more common dual seat—a firm, too-wide 
pillow rigidly fastened to the rear fender 
and the tank. Though adequate, the dual 
seat did little to smooth out the occa- 
sional jolts that got past the excellent 
suspension. 

The bike’s long wheelbase (the R-69 
measures almost seven foot overall) adds 
to comfort, especially on trips, by smooth- 
ing out undulations in the road surface. 

There were other things I liked about 
the BMW-like the 90-watt high beam 
of its headlight. Not only did it spread 
over four lanes for as far as a car's lights, 
but it also threw a welcome crescent of 
light forward of the front fender to light 
the road immediately ahead. 

Like any vehicle, the R-69 has its 
faults. Most serious is the unhappy posi- 
tion of the air-induction pipe to the right- 
hand cylinder. This passes directly above 
the rear-brake pedal, getting in the way 
of your ankle if you try to exert pressure 
with the entire leg. If the front brake 
were not so outstanding, this difficulty in 
applying the rear one would be serious. 

Complaint department. By compari- 
son, other faults are minor. Careful muf- 
fling has made the BMW the quietest 
big motorcycle on the road today, but it 
still has the noisiest gearbox. Each flip 
of the gear-change lever produces a 
clunk audible across the street. And the 
single-plate dry clutch has a sudden bite 
that makes shifting an adventure for the 
inexperienced. A brighter bulb in the 
speedometer head would also be wel- 
come at night. 

But these are quibbles. The BMW 
R-69 is about as distinguished, in per- 
formance and .appearance, as a motor- 
cycle can get. 


WAR SURPLUS iit! GAVE 90% 


11 PIECE CROWFOOT WRENCH SET 


Y Wrenches snap onto T-bar in 3 diferent positions. 
Я/ The only wrenches for hard-to-get-to places, Mfd. 


У by Plomb Tool Co. for U.S. Armed Forces. Finest 
case hardened tool steel. No shop mechanic should be with- 
out this set. Approx. GOVT. COST $47. NEW. $5. 95 ppd. 


COMPLETE 2-WAY TELEPHONE SYSTEM 7 


For that extra phone in the home, shop, farm, 
school, ete, Excellent intercom with 2-way buzzer 
system, Mfd. by Western Electric. Can carry clear 
conversation for miles, Net a toy, Wt. 11 Ibs, Com- 
plete with battery & 50? weather-proof wire — ready 
for use. All this for only $13.95, 


BENDIX GEROTOR PUMP & MOTOR —NEW! 


Used widely for sheep, cattle and weed oil spraying. 
Transfer pump for most fuels, Use wherever fluid 
pumping required. Excellent for hydraulic installa: @ 
tions and as crankcase drain pump for marine en- 
fines, Has 44” pipe connections, built-in relief valve 
adjustable up to 1500 lbs, Max, сар, 6 GPM. 115 H.P. 
Use on 12 to 42 V. Approx. GOVT. COST 32: 50. $10.95 


ELECTRIC STORAGE BATTERY WINCH 
Powerful reduction gear, fully reversible, ball bear- 
ing, safety locking device, Handles from a 1000 to 
more than 2000 Ibs, pull. Use on 6, 8, 12, 24, 32 V. 
battery. Holds 30" of 14" cable, For tractors, boats, tow trucks, 
etc, Complete with bracket for mounting in any 
duty equipment. Approx. GOVT. COST $9400. NEW 


"SUPER 9" 200 AMP WELDING KIT 
With Deluxe accessories consisting of one 200 AMP. Gen., ad- 
justable helmet, electrode holder, ammeter & shunt,, rheostat, 
giant toggle switch, voltmeter, voltage reg., 1 pr. heavy-duty 
welder's gloves, All units guaranteed pre-tested. Approx. GOVT. 
COST $500. Most items new—all perfect, $26.00. 


Bw HES\ ESC ARS 


24 V. motor, 


$49.50. 


power for pennies. Use for rope rigging of any type- 
ж as anchor windlass on boats, Can be bumper mounted 
for pulling power, lifting or dragging on jeeps, 
trailers, trucks and campers, Fully enclosed. weather- 
Slo" dia, spool, Capacity 2500 Ibs, plus shpg. wt. 
66 lbs, 158^ L. (inel. spool) x 8" hi x 12" wide, 3 HP motor 
Sed eH tremendous reduction, NEW, Another Airborne exclusive— 
9.95 


HEAVY-DUTY CABLE si No. о. Four 


layers insulation, Fiberglas jacket. Use as posi- 
tive & nerative electrode cables for arc welder, 
Hich amperage, late govi. spec, Approx, GOVT. 
COST $40, 50° lengths only —8514.50. 


AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY PRACTICAL. 
Conduct interesting experimenta. Hundreds of uses. Retrieve valu- 
able steel items s иеп а tackle from fresh or salt water: tools 
from tanks "GUARANTEED. Try any magnet one week. 
Money back if к pr not well-pleased. 


tractors, 
ртм сакс, 


No. 5-710 (Wt. 53 oz.) Han pull of 225 105. on steel block. ,$18.00 
NO. S-625 (Wt. 70 oz.) Has pull of 125 105, on steel block. . $10.00 
No. 8-575 (Wt. 18 oz.) Has pull of 75 lbs. on steel block...9 7.00 
No. 8-500 (Wt. 13 oz.) Has pull of 50 lbs. on steel block.. 1% 5.00 
No. S. 90 (Wt. 5 oz.) Has pull of 15 lbs. on steel block....5 3.50 
Мо. S- 47 Hot Pad Magnets. 10 for $1.00.........50 Hr $ 4.87 
Mo. 5- * а & а в E-- 2.00 


45 Hobbyist assortment of 8 magnets. 
Send . Or check. We pay postage. Sorry по C.O.D.'a. 


MIAMI MAGNET COMPANY, 3240 N.W. 271h Ave., Miami 42, Fla. 


Your Choice 
Select the style and size 
Gerstner Chest that best 
meets your needs. Free 
Catalog to machinists and 
toolmakers,. 


GERSTNER TOOL CHESTS 
561 Columbia St. Dayton 7, Ohio 


At better 
automotive 
supply and 

hardware 
retailers 
every- 
where. 


Cleans engines, garage 
floors, power mowers, 
greasy walls economi- 


cally and safely. 
In aerosol or 
pour spou! cans. 


a" es e LES s dis 


GUNK CHICAGO со. River Forest, Illinois 


serving Ihe. Midwest ond Southwest 


RADIATOR SPECIALTY CO., Charlotte, No. Carolina 


serving fhe Fost, Southeast ond far West 


yl 


| DOUBLE-V SPLINE 3” 


B Shpk. wt. 


position. Heavy- @ Triple-V Spline 3” Pulley—NEW-—$6.95. 


өү), BATTERY OPERATED CAPSTAN —rerriric B 


“NEW 1961 CATALOG! 


gest ever—fully illustrated—1000s of bargains in war sur- 


DC JET GENERATOR ARC WELDING KIT Complete with 
GE Type CM-77 Generator (30 volts D.C., 400 Amp.. 3000 RPM 
up: ampere cater is for continuous duty, intermittent amperage 
is 500 to 600 amps.), also 2 rheostats, 1 voltage regulator, -1 volt- 
meter, 1 elect е holder, 2 ea. 25 ft. lengths No. O welding 
cable, 1 welder's mask, 1 toggle switch, 10 lb. vacuum packed 
Ve in. welding rods, pair a gloves & spline coupling. All 
pre-tested, lbs. Approx. GOVT. 
$700. All items, now only $64.50. 9 SUE RENE 
*G.E, Generator noted above can be purchased separately, 
Makes deluxe heavy-duty welder comparable to the fin- 
est commiercial welders available, Wt. 90 E. = APP: 
mate GOVT. COST $800. Gen, alone—$49.5 


LITID 


PILOT'S MAGNETIC COMPASS Used by A. F. in 


Jet fighters. Fully jewelled. Dual compensators, Accurate 
to 1° for readings at every point, Will operate in all temp. 
from, -530 to -709?C, Graduated in 5° increments. Ideal 
for panel mounting, Electric: (Пу lighted. 214^ W, x олш 
H. Approx. GOVT, COST $100. Like NEW, $12.95 (lim, quantity, 


PULLEY ror p-1, н-1. GE 
Gen. shown above, Heavy-duty machine-broauched . steel, 
Heavily constructed, will handle any job. Spline receptacle 
will fil most types of aircraft "eneratorgs, Set Screw locked, 
3 lbs, NEW. $5.95 


т CORNELIUS AIR COMPRESSOR — wwe for 
filling underwater diving tanks, air horn tanks, ete. 
Three stage USAF air compressor, Has built-in 13 
HP, 27 V. DC electric motors Develops 1500 PSI or 
may be reset to 2000 FSI. Delivers .4 СЕМ. Ap- 
Prox. GOVT. COST #375. Like NEW, $29.95. 


ELECTRIC PUMP WITH CONTROL UNIT 


Runs on 12 or 24 V. Centrifural type. Draws 5.2 AMPS. 
Has built-in removable filtering screen, Great for bilge, 
circulating or sump pump... bait tanks, ete, Pumps 500 
GPH. Complete with on and off switch rheostat, explosion- 
proof motor, 2 speeds (hi & lul. Mfd. by Ingersoll-Rand, | 
Shpa. Wt. 7 lbs. Approx. GOVT, COST $105, NEW—$8.95. 


Tremendous catalog—our big- 


plus & other items. Send 25c in coin for your copy today 
or free copy with order. Where ppd. indicated applies to US 
only. Other prices FOB Culver City, Cal. Send cash, check, 
money order. 5067 dep. COD. 


AIRBORNE SALES CO., wc. ПЕРТ. PS 1260 


8-01 Stellar Drive, Culver City. Calif 


There's an Emerson Electric 
Motor for every tool...sanders, 
saws, joiners, pumps, lathes, 
drills, buffers, etc... Home 
workshop or commercial. Oper- 
ate in any position... exclusive 
dust-proof contact points. One 
year guarantee, 


MOTORS 


Write today for prices and FREE MOTOR SELECTOR GUIDE 
...fells you the exact motors you need for your fools. 


EMERSON ELECTRIC of St. Louis 
алтоо Florissant * St.Louis 36.Mo. 


and Workshop Supplies, Equipment 
World's Largest Selection, Rare, Fancy & 
Imported Woods, Mosaic Tile, Lamp and 
| Upholstery Supplies, Tools & Hardware! 
_ALL AT MONEY SAVING PRICES! .. 

| Send for this complete new wood buying guide and 


Е project book. Craftsman is your best, most com- 
E — plete source of finest kiln- dried domestic and 
NOW— Stanley | 

Power Tools at 


rare imported woods, beautiful wood inlays, col- 
orful bandings, matched plywoods. embossed 
mouldings, carved ornaments newest woodwork- 
ing tools, **hard to find'' cabinet hardware and 
fittings... more than 1, ‚000 items! Packed with 
new patterns, project ideas and money making 
plans; Duc o ium £ ( ТАСИРИ with first order) 

andling cost. Write: 


CRAFTSMAN WOOD "SERVICE CO., Dept. B-12 
2729 South Mary St., Chicago 8, Ш, 


| 23l 


Discount Prices! € 


What Was the Star of Bethlehem? 


[Continued from page 129 


ing can now be done about it. Thus we 


have the anachronism that Jesus was 
born sometime in the period that is 
called Before Christ. And the actual 
month and day is even more hopelessly 
obscure, for December 25 was not cele- 
brated as Christmas until the fourth cen- 
tury, long after the real date was for- 
gotten.) 

A possibility that has received serious 
consideration is that the star of Beth- 
lehem was produced by two planets com- 
ing so close together that to weak eyes 
their light might have seemed to come 
from a single star. In astronomical lan- 
guage, they were in conjunction. If it 
could be shown that an unusually close 
conjunction occurred at about the right 
time, the coincidence would be very 
striking, to say the least. Several attempts 
have been made to establish the date of 
the true Annus Domini by this means. 

Tracking the planets. Now when the 
positions of the planets are traced back 
to the time of Christ, it is found that 
Jupiter and Saturn were in conjunction 
three times in the year 7 B.C. This dis- 
covery was made over a century ago by 
the German chronologist C. L. Ideler. 
According to him, the first conjunction 
would appear as the sign for which the 
Magi had been waiting, and would have 
started them on their journey to Jerusa- 
lem. The last conjunction was so close 
that the two planets might have appeared 
merged into one, and would also have 
been in the proper position in the sky to 
have led the Magi from Jerusalem to 
Bethlehem. Ideler believed that these 
conjunctions satisfied the conditions re- 
garding the star of Bethlehem so well 
that they established the time of the birth 
of Christ as 7 B.C. 

In 1856 the Rev. Charles Pritchard, a 
clergyman and professor of astronomy 
who did important work on the distances 
of the stars, made a careful check on Ide- 
lers conclusions. He found that while 
there were three conjunctions of Jupiter 
and Saturn in 7 B.C., they did not occur 
at the times given by Ideler. He found 
also that the two planets were never 
closer than twice the diameter of the full 
moon, and so could not possibly have 
been mistaken for one. Pritchard's calcu- 
lations were confirmed independently by 
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the Greenwich Observatory, and there 
seems to be no reason to doubt their 
correctness. Thus the hypothesis of a close 
conjunction, although ingenious, is cap- 
able of being mathematically tested and 
is found definitely wrong. 

Let us now consider an entirely differ- 
ent object that might explain the star. 

Sifting the stars. One may scan the 
heavens for years and never see any- 
thing that has not been seen before. But 
tomorrow night an amateur astronomer 
looking at the Milky Way may see a 
star as bright as Venus blazing where no 
star of that size has any right to be. Such 
new stars are called novae, and although 
they seldom become this conspicuous, 
there are a few that have attained great 
brilliance. The brightest on record ap- 
peared in 1572 and was more brilliant 
than Venus. Another, in 1604, was almost 
as bright. Both were carefully studied, 
the first by the Danish astronomer Tycho 
Brahe and the second by his pupil Kepler. 

A nova may maintain its extraordinary 
brilliance for a few days; but then it 
begins to fade, and although there may be 
minor flare-ups, it never regains its origi- 
nal brightness. 

It is, of course, impossible to say 
whether or not the star of Bethlehem 
was a nova, but there are several reasons 
why such a supposition seems fairly 
plausible. In the first place, a nova would 
easily account for the great brilliance of 
the star. Second, a new star of this kind 
would be regarded as a sign of super- 
natural origin that could not fail to be 
heeded by everyone. Finally, the nova 
would have remained conspicuous long 
enough for the Magi to have completed 
their journey before it faded from sight, 
which would explain why it was never 
mentioned later. Against the idea of a 
nova is the fact that there is no independ- 
ent record of a bright new star having 
been observed by other people, such as 
the Chinese or Japanese. It seems impos- 
sible that they could have missed such a 
spectacular object. 

Fireballs in space. Still another ex- 
planation that remains to be considered 
makes a stronger appeal to the imagina- 
tion than any of those already mentioned. 
The star might have been Halley's comet. 

Edmund Halley was the 17th century 
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CHRISTMAS GIFT SPECIAL! 


EXPERIMENTAL GENERATOR 
e ITEM #670. . .Wonder- 


\ SURPLUS 


i TANDARD B" ful gift for tl , y Б 
GOVT. GEARED BATTERY MOTOR DA PHONE y Deiner. Per irn AERE fae. 
® ITEM #573. Powerful geared-down А cinating, educstional experi- 


motor. Runs on 6 or ments. Helps teich AC theory. 
12-v, Use for golf cart, 
boat, farm winch,, 
etc. Reversible. 

Speed 25-85 rpm. 
Wt. 35 lbs. Govt. 
| cost 


| Use for fun аї parties, etc. 
Has  Super-Alnico magnets. Produces 
110. V AC. Creates powerful electrical field. | 
Use also as fish worm shocker’, clear private 
ponds of coarse "rp с ons furnished. 
Gov't cost over i 

SALE . $3.89 ppa. 


® ITEM #716. Genu- 
ine W.E. modern, ħi- 
efficiency dial phone. 
Use for extension to 
main line on private 
system. Use р 

for complete private 
$250. $18. 95 FOB system. Work on any 
e Many other values вуеш, Shipping 


m AL Ww | s 
—qget catalog. Е m теги SALE Voas guva $9.25 FOB | 
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$ 6.00 V-R 4 digit counter.. ... $ 1.69 FOB 
504.00 FM Radio Transmitter. ... 13.95 FOB 
16.50 Immersion Heater 115-¥V.. 3.95 FOR 


115-V AC WATER PUMP ra TRUCK. BOAT „WINCH 


3 230.00 Gear Reducer 140 to 1. ... 29.75 FOB 

Ф ITEM #246.  Genu- a" Rt S #311. 65.50 Self Prime Pump 40 g.-m. 22.90 FOB 

ine Surplus. Rupp elec-]|] F jm ff ay Power ful ball- 72.00 Electric Hyd. Pump... ... 16.95 FOB 
i و‎ > 


bearing winch, 
Reversing switch 
mounted on winch. 


tric pump. Use for drain- | Ff 
0) ing, circulating, empty 
tubs, fluid transfer. 


.95 Battery Charger 6-12 volt.. 16.95 FOR | 
.00 AC, DC 10,000 r.p.m. motor 4.95 FOB | 
„50 Two Cylinder Air 


] 1 
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Rustproof housing. Cap. For cars, trucks, Compressor ........ S. 24.75 FOR 
| 900 gph. l1" outlet and docks. Use on 6 52.50 Cathode Ray Tube (905 ... 4.91 PPD 
inlet, 7" x 4” x 4". Wt. | or 12-v battery. 300. 00 Welding Generator Pl..... 16.95 FOB 
я 5 lbs. 1000-2000 Ib. 20.00 Hand Winch 1500 lb, cip.. 15.95 FOB 
SALE. . .,$8.95 ppp. | pulling capacity. Will hold up to 40" cable. е 
à w» - Bà BN B M B à аш à P b » à b À = | | MA 54 lbs. Govt. cost S280). $46. 75 Т _ 

X FOB Save to 70% on W rit { 
HYDRAULIC EQUIPMENT BARGAINS 1 , l lu уге гог 
ga 000's of Surplus 

CU POWER and New Equipt. 


FREE 


PLANTS , FoR Bargains. 
e э NES. W 5159.95 MONEY BACK BIG 1960 
Savings to 80%. Build loaders, dieron: | | | 
presses, etc. All brand new. W, 249.50 CH AL ITEMS CATALOG 
6 Control Valve, 1 or 2 way. .$18.00 Ppd. X as 50 N ALL | 
| S Trector Pump 1000 mal; -j 48:80 Ep. W 169.50 
-v Motor ump DS E | 
e 2-Way cyl, 21%” bore, 9" str. А; 2s FOB 2 | = 
e Hyd. Press-gauge 1500 Ib. 9 Ppd.| 9 Amazing buys in DeLuxe Govt. 115-v URPLUS ENTER 
Many other types, sizes, iius. 60-C plants. Large selection. LINCOLN, NEBR. : 


The Modern PLASTIC 
for lasting Home Repairs. 


PERMANENTLY mends cracks or 


No. 44—COMBINATION MITER 
BOX AND CORNER CLAMP 
Holds the wood and holds your saw. 
Uses any handsaw for accurate cuts 
from 0° to 180^. Full 3" capacity. 
Sides of joints exposed $2.75 


holes in wood, tile, stone or plas- | NW ui for nailing, gluing. PPD. 
к, Sticks and sas. рие сова | Adjusts co Mo. 33 Works the fame as No. 44, 
| otc shrink or fall ou asy t | : | : : 
. to use. Enna Mold it, chisel | angie! 8 ———Á он аша. 
| it, pouan or paint E The big E -]b. ——_ mmm M ' 
can is obtainable from your lum- An. 
WATER $248: or уш be shipped drest | SAW SHARPENING IS EASY JE. __LırERRTune 
| .40; or ship] direc á 
“| postpaid (in U. or $1.75. | Super Filer No. 11 Jointa, and sharpens Ж wail > 


hand and circular saws to 10" with 
all teeth correct in height. depth, pitch, 
bevel. When file hits steel roller, 
teeth are finished. Saw 95 
runs true with no side pull. +9 

Includes 8" file. PPD. 


“TRU-CIRCLE” 


i Saw set automati- 
cally sets teeth at 
10° or $2.95 
more. PPD. 


MONEY BACK GUARANTEE 
A. D. McBURNEY, 5908 Hollywood Blvd., Hollywood 28, Cal., Dept. $-120 


PUTTY 


Litt NOT SHRINE | DONALD DURHAM CO. 


SEKS ano STATS” Box 805-U Des Moines, lowa 
"MINIATURE MACHINE SHOP 


No Bigger Than A Typewriter, Outper- 
deas lachines Many Times its Size!" 
That's what Mechanix Illustrated says 
about UNIMAT in their 3 page feature 
story in the May issue, If 


now. 


you want a reprint of this Works "umm 
Story plus complete infor- d Loosens Rusted Bolts 
mation about this amaz- 


mo -— — - № ing 10 in 1 combination 
eec. moo n precision tool write to: 


seconds! Y nuts, screws, “frozen” parts! 


LIQUID 
WRENCH. 


SUPER-PENETRANT 


The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 


AT ALL HARDWARE 
AND AUTO STORES 


RADIATOR SPECIALTY COMPANY 


CHARLOTTE, м. £ 


“ре, 


1,001 uses. Stainless $ 95 
Won't rust or clog! Uses 1/6 NS 7.5: 
HP motor or larger , 
for ap О 2:008. РН: 450 nis ВР 30" high; 
or 1 Н from 25' well, 1” inlet: 
34" outlet. Coupling included free. 

eavy Duty Ball- o ct $ 95 
Р Pump. Up to 5.200 СРН 12. 
id aa aare "diro roi. h i 
Post 1 wit er so other sizes, types. 

paid if MONEY BACK GUARANTEE. 


__LABAWCO P PUMPS, Belle Mead З, 


NEW SHOP ТҮРЕ WELDER—The 180 amp. 

Casy- “Hustler” welds, cuts, burns holes, hard- 

surfaces, and heats metal for bending and 

К... forming. It's a complete welding package 

wn! — including accessories, and meets REA 
requirements. 

с complete information...no obligation ! ii 
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NEW COMBINATION WELDER— The 200 
amp. "Power/Weld" furnishes DC current for 
for welding and simultaneously provides outside 
110/220 v. AC power for running tools, or sho 
pumps, lights, sprays, etc. Сап also be p 
used as an emergency power source „Ше. 


ILI ше чё a шош aaa‏ -_- س 
Terr re tee et :‏ 


As advertised continuously for 12 years in 


POPULAR SCIENCE 


SUPERSHOP 
Model X 


5 Big Power 
Tools in ONE! 


8” Saw 

Vertical Drill Press 
Horizontal Drill Press 
8” Sander 

5” Grinder 

30” Lathe 


Never before so much deluxe, pre- 
cision-buiit power tool workshop at 
any price. Yours for as little as 
$13.95 down! Full price only $139.50. 
Mail cou,on today for FREE color- 
ful hrochures, photos, specifications, 
accessory list—and full details of 
amazing freight-prepaid REE 
HOME TRIAL PLAN. 
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POWER TOOLS DIV. : 
United Industries, Inc. + 
238 Yates Avenue, Beloit, Wisconsin * 
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Стива Don mber 1]. Just introduced 
is à Free Booklet on machines whieh en- 
able the Home (iwner, ise or Factor 
Maintenance Man to hod -it-himself 

let anyone сап ope ide new HRod- 
ding Tool wi hich is whirl id down the drain 
in а lew seconds. SINKS, BATHTUBS. 
TOILETS, URINALS, FLOOR DRAINS, 
HOUSE TO STREET SEWERS ean he 
cleared of Rags, Grease, Paper, Sand 
while Cutter blades can be added for re- 
moving roots. A new discovery in Swedish 
Music Wire gives the rod 100% 
Flexibility. 

Another new unit is the Miller Electric 


Attachable t 
Cutter Blades 


expand automatically to the size 
pipe. It will elean out heavy obstruetions 
in pipe diameters 3" to 12". Smaller Sizes 
available. But pow. what are пене ar 
worth in COSTLY PLUMBING BILLS 
SAVED. Tear this Ad out—and write your 
name and address beside it for FREE 
BOOKLET on Hand and Electric Units. 
Obey that urge. No Agent will call. A post- 
card willdo(Chicago Phone Kildare 5-1702) 


more 


Rodder which has patented cutters that | 
of the | 


Miller Sewer Rod, Dept PR-12, 4640 М. Central Ave., Chicago 30, Ill. | 


cause some part is rusted gears KROIL, the 
new chemical lubricant, creeps into millionth 
inch spaces, dissolves rust and loosens frozen 
= parts faster than any penetrating oil known. 
AT YOUR DEALER, 8 oz. spout can 654. 


KANO LABS Nashville 11, Tenn. 
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What Was the Star of Bethlehem? 
astronomer who first plotted the comet’s 
orbit and predicted its returns at inter- 
vals of 75 or 76 years. Comets are huge 
balls—bigger than Earth—of almost emp- 
ty space that are visible only when they 
near the sun. Then the dust and gas 
particles that make them up shine bril- 
liantly, and the gases, sun-heated as 
well, stream out to form the comet’s tail. 

An extensive search of old chronicles 
reveals the definite record of a comet at 
the proper season and in the right part 
of the sky for every one of the 27 times 
that Halley’s comet has visited the earth 
between 87 B.C. and A.D. 1910. One of 
the earliest, and at the same time one of 
the most certain, returns of the comet 
was in 11 B.C. As stated before, the date 
of the birth of Christ is not known, ex- 
cept that it was probably about 5 B.C. 
Although this is six years after the ap- 
pearance of the comet, history is so in- 
definite that the interval does not seem 
overly long. A bright comet could not fail 
to arouse universal wonder. 

The path of the comet. But there is 
another scrap of evidence that makes the 
visit of 11 B.C. of peculiar interest. Dur- 
ing the latter part of August of that year, 
it is recorded that Halley’s comet was in 
the constellation of Gemini, the twins, a 
little north of the two bright stars Castor 
and Pollux. The latitude of Bethlehem 
is 31 degrees 42 minutes, and it so hap- 
pens that 2,000 years ago Castor and 
Pollux were almost exactly 31 degrees 42 
minutes north of what astronomers call 
the celestial equator. This means that 
Castor and Pollux, in their daily journey 
across the celestial sphere, passed through 
the zenith of Bethlehem. And since Hal- 
ley’s comet came very close to Castor 
and Pollux, it must also at one time have 
stood directly over Bethlehem—‘‘the 
place where the young child was.” 

Thus astronomers can scarcely be ac- 
cused of making no effort to solve the 
problem, for they have at least investi- 
gated the possibility of a celestial object 
having been directly over Bethlehem, at 
about the time historians give for the 
birth of Christ. Just how it could have 
pointed out the right dwelling to the 
Magi is still a mystery, but perhaps it is 
better that some questions remain un- 
answered. The story has endured for 2,000 
years because of its beauty and simplicity. 


fu Watt push button start, 115 v. 60 cyc. 
2 HP, easy starting Briggs eng. No 

a Ei peri Mere just plug in and operate. 
Plenty of current for any oil burner, freez- 
er, brooder, emergency lights, etc. which 
require up to 700 waits. Ideal for televi- 
m c sion and radios. Complete with voltmeter 
mM а and built-in winding to charge 6 v. auto 
batteries. (Item 24) Wt. 75 Ibs. Easily fits 


for your own use and SAVE MONEY $$$ 
; in car trunk. Be prepared if storm "^ $149. 50 


A MILLION DOLLAR INVENTORY AT l ; 
YOUR FINGERTIPS. NO STOCK TO THOUSANDS! ! of Nationally Adver- knocks out power lines. Reg. $275. 
CARRY. ORDER AS YOU NEED IT. tised items of Hand Tools, Power Tools, 1500 Watt Plant (Item 45) same as Item 24 ZA larger $1 99. 50 


Machinist Tools, Tool Chests, Paint | Generator and engine with 50% greater output. 
PHICHNT Est 82s 00 EARN Sorayers, Light Fixtures; Appliances, ELECTRONIC a Now Avaliable On All Our Plants—Write 


your accumulated purchases, Guns, Gifts, Toys and other items too 
$1.00 refund on first purchase or numerous to mention. 
refunded if you are not 100% WE SHIP COAST TO COAST 


satisfied. Wholesale Discounts up to 50°; OFF 
SILVO HARDWARE CO., 55575 107 Walnut St., Phila. 6, Pa. 


FOOLS: аи 


Start your own business, sell tools to 
your friends and neighbors, or buy tools 


Use as portable or shop welder. Up to 300 amps. 
Senior model. Made for years of trouble-free, con- 
tinuous service. Will handle light or heavy 
jobs. Easily welds up to 34" plate using 14" 
rods. Built-in air cooling system, Arc is easy 
to strike and hold, because of specially de- 
signed arc stabilizer. Hi-lo switch and dial 
control gives wide range of welding heats. 
Run welder at 2600 rpm, with tractor, jeep 
or 15 hp. fas engine, and triple V belt ar 


with ue 
mounting 


' p" i — flange (item 38 i flat pulley. You сап pay more, but you can" 
PERMANENT ALNICO 5, TESTED MAGNETS lb неш m ! buy و‎ welder. Wt. 110 ' $119. 50 
rd i , habbyists, fish . Retrieve f It or fresh water s. Qo 1 AUTO оа сам ертин зе UN 
Var WEY жор; isc sessorchens hobby tt, тта Rellene roman Ear Талир, |o DINE KIF, we IO $e joda оаа БӨС, elec- 
deep tanks, drains, shafts, etc. Salvage valuable tackle, tools, guns, motors, anchors, etc. trode holder, ground clamp. Sold only with welder at. ] 0. 50 
Money Back Guarantee, © We spay postage. (no c.o.d.s) i STANDARD DIAL PHONES 
ГАК; | Vestern Electric dial phones same as used һу all 
150 LB. PULL а ve^ * 100 LB. PULL 55 LB. PULL telephone companies. Ideal as extensions on any sys- 
Magnatron LE. NR i Assembly Assembly tem. Phones are converted to work without central 
cost govt. $85 3 - : e х4х4% in, 3x3x2 in station for use as private communication systems, 
Cor gov. 4 54 i ни { ад» Merely dial to ring other party. Rings loud and 
eu i/5lbs. | E - Wt., 7 lbs. ad Wt, 2 lbs. бот. clear. Several may be connected on same line. Fine 
$19. 75 с И Ne $9 85 No. $5. 75 fat pee distances, Standard 110 V. current used on 
OM Жыз сол 00..? dos end. Needs 4 cond. wire for private line. 
M150 3 R100 x R55 du 855 Wt. 8 MS p. lo Pen e ME 58.95 
Mo. F35 Tackle Box Retriever Assembly, 35 lb, pull 2х212х2': in, Wt. 214 lbs, ... $3. Wire—-4 cond., 22 rauge, 250 ft.......$4.95 
No. H20 Hobbyist Collection , Assortment of 12 powerful small magnets .......... 92. ware 4 чч, 19 Faure Чок distances over 
No. M30 Mighty-Mite, multi-purpose small holder magnets ............... „10 for $1. 9UD PY 990 TE call. TAN UNE RC $7.93 
Guaranteed fully magnetized lifetime magnets for all uses (It Hege Ее AND VENTILATING FAN 
и ен em asily installe n furnace pipes. Forces 
MAGNA MAGNETICS, 7777 Sunset Strip, Los Angeles 46, Calif., Dept. SL even heat to all rooms. Over range removes kitchen 


smoke and odors. Powerful, continuous duty motor, 
110-120 v, АС. Mount in wall or celling to ventilate 
any area. Quiet, super-efficient fan moves hure vol- 
ume of air. (400 to 600 CFM). 


B PIDE. BOB c.» а ааа ааа ааа $6.85 
9” Pipe, wt. 6 Ib. * ш » à w m 8 B Eb à B E P B àü à а à m m» M s5 $7.85 
A0" Pine, wt. T ID. ааа 2223254. 28.85 
Iz" Pine, Wi. HOLD. nola. «жалата авазы» m .59.85 


HEAVY DUTY FAN. Semi- enclosed motor, suitable for spray booths, 
restaurant exhausts, poultry houses, etc. 

10" Fan, wt. в ibs. “Item LOE) Se a TC NI ME ol Sk ix. ca xU a Же 95 
12" Fan, wt. 10 Vos. (Item 10D).........-..v:azl.lua. $12.95 

HIGH SPEED BARN FAN similar to above, 18 "but lanrer, Bs" speed 

motor moves huge volume of air. 


WORLD'S 
MOST EXCITING 
LOWEST PRICED CAR. 


1 2” Fan { Item 10f ) fs 9" à 4 ът т F P "o а B и = *" B à = b WF kb m & n àg ш ] 
а а 14" Fan (Item 1ОЕ).......-+........ аон RR $17.95 
Rider Agents Wanted. Send 25c for 32 page picture hook, full details, Heats instantly anything from = + 
dealer price. Or send $1 (refunded first order) for this plus Service | a cup of water to a washtuh A INS TANT 
and Repair Manual and 16 5x7 photos of car and factory. full. Heats much faster than fg : WATER HEATER 


MIDGET MOTORS CORPORATION, Athens 2,0. | | I Soup: ete great too for 

Made Gt шкан Ahock‏ | - | ڪڪ کڪ 
ade bre sho‏ —————————————————————————————— 

| - . и proof ''Xyalite." Simple and 

SAVE MONEY ! MAKE MONEY | Т. cheap to operate—just plug it 

| in. 1200 watts, 115 v. A.C. 


WITH PORTABLE CEMENT MIXER ! ! М. Moe ае ea pre: g Item 
It's easy, fast, fun to do your own work with the | М Sali. TU PDA н $3. 95 


MIXAL Mixer. Build barbecues, patios, sidewalks و‎ 2) Send 10с for 100 nage Catalog FREE with order. Prices f.o.b. bictars: und check or MO. 


| for yourself, for others! Mixes 3' х B' ana s d 5 ¥ 214 
every hour! Uses any V4 HP motor. Thousands pp lf MASTER MECHANIC MFG. CO., Dept. [ЖЕ 
P.O. Bx. 389, Burlington, Wis. — or P.O. Bx. 65, Sarasota, Fla. 


used by contractors! Try it on MONEYBACK without 
AUTOMATIC 


GUARANTEE! Send for FREE HOW-TO-DO-IT "moror 
| CEMENT MIXING BOOKLET. Dept. PS-12 
PROFITS 


{ TREMENDOUS SAVINGS ON | 
FR HUNDREDS OF SURPLUS AND | 
| NEWLY MANUFACTURED ITEMS! Cuts new teeth in 50 


САТА! | New 1960 edition contains over 50 pages of geconds—any size 4 to 


tools and equipment for farm, home. work- 
shop, factory. Hydraulic equipment, pumps, motors, 16 points. Old teeth 
construction and diesel equipment and parts! | „fall off as chips. Easy cont 
Write for your FREE CATALOG Today | to operate, A ij enis E 
i pee sd 


GROBAN SUPPLY COMPANY ET. 


1139 South Wabash Ave. е F- Chicago 5, ML, WEbster 9-3793 | | BURR MFG. CO. 
|8943-D VENICE BLVD. . LOS ANGELES 34, CALIFORNIA. 


THE PERFECT CHRISTMAS GIFT FOR YEAR 'ROUND ENJOYMENT 


WELD IN A JIFFY! IT'S DYNAMIC 53850, 


Now any onc can weld, cut, braze or solder almost any EASY SEND ONLY $56.00 
metal quick. safe and casy with this professional type CHECK. CASH or M.O. PAY 
welder. Make repairs in home or shop and farm; re- PAY PLAN POSIMAN BALANCE 

pair auto bodies and fenders, build wrought iron fur- тоу down pay- Ё d 
niture, railings, fences, etc. — 1001 metal items. NO ment. Pay as you PLUS CHARGES. 1 YEAR 
previous experience necessary. Designed to operate USE, Money back ДАДАМ 
on any properly wired 110 V. А.С. linc. Order today! guarantee. Act now! B MONEY BACK 
Literature on larger industrial equipment on request, | TRIAL J 


DYNAMIC WELDER COMPANY, 1808 S. Federal St., Dept. D3-N, Chicago 16, Ill. 


Free 
Literature! 
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80 DIFFERENT 
CLASSIFICATIONS . . . 
P. S. SELLS TO ALL 


ies 


POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE. 
NEW YORK 17, N. Y. 


Classified Ads only $1.15 per word insertion, payable in advance. Minimum ad 10 words. 


To be included in February issue, copy should 


be in our office bv December 20. No cancel- 


lations accepted after December 15. Address orders to O. K. Kelly, Classified Adv, Mgr. 


A1 CHRISTMAS GIFTS 


1000 GUMMED Name & Address Labels 


$1.00. Perk's, Essex, Mass. 


IMPORTED  Candies— Worldwide mix- 
ture. 2 pounds—$3.00, ^ pounds—$6.00, 
postpaid. Special Orders, Р. О. Box 5802, 
Pittsburgh 9, Pa. 


^ EDUCATIONAL colorful stamp zoo; al- | 


bum, everything needed, $1.98. Postpaid. 
Wendt, Troy, New Hampshire 


THIS Christmas, лш FOE friends, 


annoy your neighbors with Rationalist 
greetings. 10 assorted cards $1.00. Leek- 


ard, 6154 Tennyson, Arvada, Colorado. 


RECHARGEABLE Flashlight. No More 
Battery Replacement! Cadmium Battery 
Lasts Forever. Plug In Electric Socket To 
Recharge. 315” Plastic Case, Compact, 
Bright Light. d. $2.98. Write The Lar- 


rine Co., 99 Lillian Drive, Hazlet, N. J. 


IDEAL Gifts—Gold Plated Initial Stick- 
Pins 2—$1.25. E-Kay Enterprises, 41-60 
Bowne, Flushing 55, New York. 


"LIFE' advertised $18.75 ''3 Coins In 


The Fountain” Perfume—$2.00 Postpaid. 
Associates, P. O. Box 1961, Durham, N. C. 


GLAMOUR gift for modern homemak- 
ers! 10" x 6", metal gold, fleur-de-lis 
recipe file, 8 attractive compartments. 


Wholesale $5.95, add 50c postage. RNG 


Sales, Wildomar, California. 


` SCIENTIFIC Gift for teenagers and 
adults. Electronic Treasure Finder—Easy 
to make kit or assembled models avail- 
able; Geiger Counters and Mineralights. 
Free Literature. Electronic Applications 
Co., Dept. C, P. O. Box 8, Arlington 10, 
Virginia. 

LAFF Lighters! America's hottest sell- 
ing new novelty. Make $25.00 to $60.00 
daily, easy, fast. Details free. Send $1.00 
for ''sell on sight'" sample demonstrator. 
Clever Creations, Terminal Sales Build- 
ing, Seattle 1, Washington, Dept. - 


RUSH $1 for Deluxe 3 line name, ad- 
dress pocket stamp, including case, pad. 
Guaranteed. Warren Trading Post, Box 
9002, Chief AB, Phoenix, Ariz. 


20 LESSONS In Cartooning. Over 600 


Drawings, Bi Drawing Contest Cash 
Prizes A Perfect Gift $2.00 Complete. 
Cartoons-A, P. O. Box 545, Dover, N. J. 


WRIST Watch, made to serve arc 
welders, well made, 17 jewels Swiss move- 
ment; calendar; waterproof,—antimag- 
netic, guaranteed for year against factory 
defects. $18.70. Arbogast, 34 N. Cove, Mer- 
chantville, М. J. 


FREE Brochure picturing personalized 
al = 63 Baychester Station, New 
Or 


SELLING 100,000 ancient Arrowheads, 
Spearheads, Tomahawks, etc. List free. 
Lear's, Glenwood, Arkansas. 


PHONOGRAPH Records for Christmas. 


Send 25c for sample record and latest 

lists. Large complete stock. To order send 

$1.00; balance C.O.D. With orders over 4, 

get extra record free. On 5 L.P. orders, 1 

ONE Tour choice. Box 333, Cincinnati 1 
Û. 


CITRUS Gift Packed 14 bushel $6.95 


Prepaid. Varble's, Parkwood, Harlingen, 
Texas. 
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| Hobby Shop, 
York. 


CAMPING out? New auto-campers 


| where. 


EVERY housewife’ 5 prayers answered. 
The safety Window Washer, guaranteed 
to clean both sides from inside. A post- 
card brings limited introductory offer you 
afford to miss. Hestle Co., PS, 
. O. Box 154, Roselle, N. J. 


“GLITTERING Lucite Cube 
with encased 1960 Proof set— 


pase ae 

coins m suspended in air. $10.75. 
Bebee's. 514 North 30th, Omaha 11, Ne- 
braska. 


` POCKET size Transistor Radio, em 
ing Case and battery, $11.95. Burn 
P. O. Box 9412, San ego 9, Calif. 


LISTS—1,000 gift items for every type 
person, all pocketbooks. Solve shopping 
proven. everyone pleased or money 

ck. $1.00 check or cash with order. Carl 
Johnson, Sales Research Agency, 1903 
Longwood Ave., Los Angeles 16, California. 


LADIES’ (Jeweled) electric razors. 
$3.75 each. $36.00 dozen. Harmon’s, Box 
8081, Huntington 5, West Va. 

` GIVE stamps, albums, accessories. Lau- 
retta’s, P. O. Box 796, Rockford, Illinois. 


SWISS Musical Novelties, latest, whole- 
sale. Literature 10c. Importers, Walters 
207 French, Utica 4, New 


"Paper- 


READER'S Digest! 1] Year $2.97. Price 
List v: Pearson's, 11119 Avenue N, Chi- 
cago 17. 


COLLECTORS Matchbook covers. 100 


| Different unused $1.00. Catalog 25c. Album 


$3.00. Charles Edelman, 1311-P East 84, 


Cleveland 3, Ohio. 


HURRY!! Only a few weeks until 
Christmas! Read the offerings of the ad- 
vertisers represented here. You may find 
the perfect gift for everyone on your list. 
But don't delay—order now to insure de- 


| livery in time for Christmas. 


WATCHES—Lowest prices. Free Illus- 
trated Literature. Save-Rite, Box 38-1106, 
Miami 38, Florida. 


THREE Line pocket stamp with pad or 


$1.00. W. Atherton, Box 61, 


office ty ре. 
Massachusetts. 


Randolp 
ide 
book lists thousands campsites, facilities 
in all 48 states. Authentic, reliable. $2.95. 


Village Store, Box 106, Highlands, No. Car. 


ILLUSTRATED Science Gift Catalog— 
v топа Chemicals, 124 West 23, New 
ork 11. 


WHOLESALE price on vitamins. Gift 


wrapped пешы. Drop 

Free detai Holl 
Aids, 5880 Hollywood Blvd. 
California. 


1 AUTOMOBILES & 
MIDGET CARS 


CROSLEY or Foreign car parts cata- 
logue. Parts discount club. Box 7, Elmont, 
New York. 


AUTOMOBILE Catalogs, 
foreign; dealer books, service manuals, 
glossy photographs; motor magazines. 
Non-Profit organization. Write, get on 
free mailing list. Auto Maniacs D, 

451, Mt. Clemens, Michigan. 


2 AUTO SUPPLIES & 
EQUIPMENT 


wood d any- 
Health 
Hollywood, 


old, modern, 


! NEW invention ends battery corrosion. 


Send $1.00 to U.S. Polymer, Rockaway, 
New Jersey. 


JEEP Parts! For Military and Civilian. | 


At great savings. Largest inventory. Cata- 
log for owners and dealers. Inquiries in- 
vited. American Auto Parts Co., 1830-PS3 
Locust, Kansas City, Mo. 


GREATEST Auto Parts catalog. Thou- 
sands racing and Restyling accessories for 
all cars. Only 25c (Refundable). Newhouse 
Automotive Industries, 5805PS12, Beverly, 
Los Angeles 22, Calif. 

JUST Out! New 404-page, illustrated 
catalog offering savings up to 50 per cent 
on over 100,000 auto parts and accessories, 
many hard to get. All makes (1920 to 
1960 models), trucks, foreign and sport 
cars. Also Hollywood accessories, custom 
Styling, hi-speed equipment. Send 25c for 
postage, packing—refundable on first or- 
беу, 1919 PS-12 Archer, Chicago 


Д 


"RING-Valve Job” while driving, $6.00 
posae Guaranteed!! Nothing like it!! 

asts 100,000 miles!! Motaloy, Grantham 
21, Penna. 


AUTO shop welding repair training in 
world's largest non-profit school. Low tui- 
tion. Free booklet. Hobart Welders, Box 
P-1201, Troy, Ohio. 


FORD _ “Т” parts headquarters. Free 
catalog. Ernie Hemmings, Quincy, Illinois. 

"RING-Valve Job while driving.” Only 
$3.00 delivered. ''World's only 100.000 mile 
(Patented) product of its kind.” ‘‘Lacha- 

lle's.'" **Over million new, repeat sales, 
fteen successful years." Money back 
guarantee. Beware of imitations. ee in- 
ormation. Joe Dillon, National Distribu- 
tor, Box 323-K, Bridgeport, Ohio, 


NOW Hear This!!! Free Bulova 
watches, Transistor radios, Ronson light- 
ers—with purchase of Iskenderian, Edel- 

rock, Mallory, Hedman, Scheifer and 
other popular equipment. Ledbetter En- 


terprises, 1015 lith, Texarkana 8, Texas. 


HYDRAULIC Jack repair kits—free cat- 
alog—íree ''Silent-Salesmen" with each 
kit. Hydraulic Jack Packing & Tool Co., 
P. O. Box 50, Bloomfield, N. J. 


STOP rear axle, transmission noise by 
perfect lubrication. $3.00 Postpaid. Bailey's 
Staylube, 814 Lyngrove Drive, Houston 18, 
Texas. 

UNIQUE Supercharging Method. De- 
tails Free. Atlas Kart, 122 Park Place, 
Schenectady, New York. — _ | 

INCREASE engine power equivalent to 
miling heads .060. Buy your own mate- 
rials, $3 to $5. No engine alterations. 
Based on theory, proven by tests. $1.00. 
Mogo, 1818 S. Ervay, Dallas, Texas. 

PARTS Model “А”, List 25c (Refund- 
&ble) Matco, Box 135, San Pedro, Calif. 

NEW! ‘‘Ring-Valve Conditioning" As 
You Drive, $4.00 postpaid. Discovered by 
oilman, guaranteed for many thousand 
miles! Hall's, Lawrence 2, Michigan. 


1908-1934 FORD Parts. Illustrated cata- 
logue 75c. Mark Auto, Layton, New Jersey. 


PISTONS—All makes and Oversizes, 
1900 to 1960 Automobiles. Specializing in 
Racing and Customs, Merryman, 422, On- 
tario, California. 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


RECONDITIONED Motorcycle Motors. 
Chrome accessories. Complete stock In- 
dian parts Expert rebuilding Fast service. 
Indian Motorcycle Cales, Kansas City 27, 
Missouri. 


GO Cart $50, Childs car $25, Whizzer 
motor $12. Cushman motorscooter $40. 
(Mailorder only.) Send 25c (35c for First 
Class Mailing) for 32 page Directory-Cat- 
alogue Number 98 listing these and hun- 
dreds of other bargains in Go Carts, mo- 
torscooters, homebuilders parts, plans, etc. 
Midget Motors Directory, Athens, Ohio. 
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^ BMW Motorcycles, shaftdrive. U.S. Dis- 


83 St., New York 24, N. Y 


5 AVIATION 
AVIATION Surplus bargain catalogue. 


tributor Butler & Smith, Inc., 160 West | 


One Dime. Box 22PS, Thomasville, Penna. | 
BUILDING your own high performance | 


sport plane is a with our new simplified 
blueprints and detailed instructions. No 
experience required. Four economical mod- 
els, one, two passenger, aerobatics. For 
complete details, brochures, photographs, 
3-views, F.A.A. regulations on homebuilt 
airplanes. Mail $1.00 (postal, packaging 
expense) to 51115 Aircraft, Box 30848, 
Riverside, California. 


POPULAR SCIENCE OPPORTUNITIES 


HELICOPTER: Completely engineered. 
Assembly drawings and parts available. 
Send $2.00 for 3 view drawing, photo il- 
lustrated booklet, price list and specifica- 
tions. Send additional $2.00 for book 
“Basic Helicopter Aerodynamics,’’ uses 
our helicopter for complete performance 
calculations. Helicopter Research Com- 
pany, Box 121 (S), La Mirada, Calif. 

HELICOPTERS are our business. not our 
sideline. A-W, originators of homebuilt 
helicopters (not autogyros) sells more kits, 
plans than all others combined. Learn 
why! Booklet with 3-view drawings, com- 
plete prices, regulations, specifications, 
photos sent postpaid, 25c. Adams-Wilson 
Helicopters, Lakewood 15, California. 

PROPELLERS, plans, supplies for air- 
boats and snowplanes. Latest designs, 
prompt delivery. Catalog 25c. Banks- 
Maxwell, Box 3301G, Ft. Worth 5, Texas. 


HOMEBUILT Helicopter Handbook $1.00. 
Directory $1.00. Urshan, 4332 N.P. Station. 
San Diego 4, California. 


7 ELECTRICAL SUPPLIES 
| & EQUIPMENT 
ELECTRO-Scribe! Engraves all Metals, 


$2.00. Beyer Mfg., 10511-S Springfield, | 
Chicago 55. | 
LAMP-——Appliance Parts Wholesale. 


БИШ illustrated catalogue 25c. Seco, 26 
T th 20th Street, Birmingham 3, Ala- 
ama. 


LAMP parts. Wholesale. Thousands of | 


items for repairing, converting. Catalog 
25c. Brown Lamp, Box 305-D, Clayton 5, 
Missouri. 


UNUSUAL Electrical Devices, Whole- | 


sale. Write Wellsco, 
Hollywood, California. 


8 WELDING, SOLDERING 


AIRCRAFT Generator Carbon Brushes. 
All types in stock. Benjamin Sales Co., 
3235 Fenkell Detroit, Michigan. 


WELD, solder, cut, braze, 1%” 


Box 3055, North 


Welder 


complete, $8.95. Flame torch, $3.95. Post- | 
'5-Ampere transformer welder | 


age 50с. 
14”, $24.95 complete. F.O.B. Essay Mfg. 
Co., Quincy 69, Mass. Е 

WELDERS, 110-220. Welds 15”, $39.50. 
Morris, 1070 Inner Drive, Schenectady, 
New York. 

FREE Catalog, welders, welder kits, 
supplies. Build 350-ampere welder using 
aircraft generator, plans 25c. LeJay Co., 
Minneapolis 20, Minnesota. 


FREE Catalog, welders, welder kits. 
Build 350-ampere welder using aircraft 
enerator, plans 25c. Dunbar Manufactur- 

к, Minneapolis 8, Minnesota. 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 


METALS. Specializing in hard to find 
alloys, sizes. Metal Service, Sharon, Mas- 
sachusetts. 


FREE New Catalog showing only com- 
plete line of work holding tools available 
anywhere. Drill press vises, angle and 
swivel machine vises, rotary tables, pro- 
duction and heavy duty angle vises, 68 
different models, fully described with 


prices. Palmgren Products Co., 8366 South | 


Chicago Ave., Chicago 17, Illinois. 


SHEET Metal brakes: 36"—$3.00. 
Larger sizes, Benders, folders, shears. 
Free catalog. Vyke Company, N4158 Jason, 
Denver 11, Colorado. 


POWER Tools Wholesale. Free Catalog. 
Roberson, 14 Brooks Drive, Austell 4, 
Georgia. 


9B SURVEYING INSTRUMENTS 


NEW And guaranteed factory rebuilt 
transits and levels, sale or rent, with pur- 
chase option. We will repair, trade or buy 
old instruments. Write for list PS 120, 
Warren-Knight Co. (Manufacturers of 
surveying Instruments), 136 N. 12th St., 
Philadelphia 7, Penna. 


10 ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Fuel Pumps 
Wanted GM51-71-110. Mayer, 7120 Car- 
hegie, Cleveland 3, Ohio. 


REWIND Motors yourself. Complete in- 
structions $1.00. Lewis Manufacturing, 
Howell 11, Michigan. 

MOTORS: 14 Н.Р. General Electric 
$7.50, 15 Н.Р. Wagner $14.50, Send М.О. 
Rebuilt sizes to 5 H.P. List 10c. A. C. Mo- 
tors, 3101 N. 32nd St., Philadelphia 32, 


| Pennsylvania. 
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MOTOR rewinders specification manual 
and wholesale parts cataloz, $1.00. Mod- 
ern, Box 8715, Kansas City 14, Mo. 


11 BOATS, OUTBOARD 
MOTORS 


NEW, used, rebuilt maririe motors. Ma- 


rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 


FULL size, cut-to-shape boat patterns, 


blueprints. 715-38 feet. Big new 88 pg. il- 
lustrated “Build a Boat" Catalog of Naval 
architect-designed Catamarans. Cruisers, 
Runabouts, Skiffs, Outboard Boats, Sail- 
ing, Racing, Houseboats. 50c. “How to 
Build a Boat’’ Booklet, $2.50. Equipment 
catalog $2.00. Cleveland Boat Blueprint 
Co., Dept. A-77, Box 1651, Cleveland, Ohio. 
_ SAVE! Save! Save! World's Finest Boat 
Eits—25% less! Satisfaction Guaranteed! 
Write for free color cataloz. Dept. PSM- 
1260. Taft Marine Woodcraft, 636 39th 
Ave., N. E., Minneapolis, Minnesota. 

FRAME Kits, Plans or full-size Patterns 
for 35 Inboards and Outbcards. Prepared 
for Amateur Builders. New 80 page illus- 
trative catalog—50c. Glen Marine, 9152 
Rosecrans, Bellflower, Calif. 


MONEY-Saving Boat Supplies. Color 
Catalog 35c. Boat Equipment Unlimited, 
Oceanport 9, N. J. 


_ 300 PLANS, Patterns, Kits. Catalogs: 

Powerboat, $1.00. Sailboat, 25c. 'Trailer 

кы. Marinecraft, Box 161-P, Brighton, 
ass. 


11A GOVERNMENT SURPLUS 

_ WORLD'S lowest prices. Free Catalog. 
Contractors Surplus Company, Williams- 
town, Mass. — — | —— 

JEEPS—$223.00, Trucks--$212.00, Trac- 
tors—$68.00, Tools, Guns. Typical Gov- 
ernment Surplus Prices. Bay Direct. List 
of Depots, Procedure, Full Details Only 
$1.00. New York Enterprises, Wall Street, 
Box 402-52, New York 6. 

BUY War Surplus Direct From the Goy- 
ernment—Airplanes, Boats, Jeeps, Trucks, 
Tractors, Helicopters, Walkie-Talkies, Ra- 
dar, Misc. Send for Brody s "U.S. Depot 
Directory & Procedures" $1.00. Box 
425-PS, Nanuet, New York. 


12 BODY-BUILDING COURSES, 


JIU JITSU & ATHLETIC 
EQUIPMENT 


BUILD powerful arms, chest, shoulders! 
22 exercises, $1. Fonsad, Eox 601-C, 1100 
Market, Wilmington 998, Delaware. 


4 MUSCLE courses 25c. 12 large courses 
$2.00. Big deal $3.00. (Guaranteed) agents 
wanted, Sid's System, PSC«, 8421-C Ever- 
green, Southgate, Calif. 

KARATE! Judo! Yoga! Musclebuilding! 
Boxing! Stunts! 125 individual, illustrated 
lessons. All for $1.00. Scientific instruc- 
tions, deadly secrets. Charts! Diagrams! 


| Sanson Institute, 44A Bromfield, Boston 


8, Massachusetts. 


BUILD muscles with hon.e item. 60 ex- 
ercises, $2.00. Cost, Rt. 1, Eufaula, Ala- 
bama. 

COMBAT Books, Karate, Judo, Boxing, 
Wrestling, Fencing, etc., free list. ed 


Spore Box 482, Worcester 1, Massa- 
chusetts. 
FREE Muscle building information. 
Bodytone, Box 638A, Morth Miami, 
Florida. 


“BIG Muscles. The Qui:k Way." Dr. 
Young's revolutionary disccvery. Free in- 
j AGE. Gaucho, Box 9309-56, Chicago 


BARBELLS, Dumbbells, Courses, Арра- 


ratus. Booklet 10c. Good 
Siloam Springs, Arkansas. _ 
TRAMPOLENES—Parts: Webbing beds, 
springs. Mentor Sales, Р. О. Box 17392, 
orth Kansas City 16, Missouri. uic 
BARBELLS. Exercise Equipment, Book- 
let, Health, Strength, Physique 10c. Read- 
ing Barbell Co., Reading. Pennsylvania. 


PUSHED around? Don't take nonsense 
from bullies. Surprise them. Easy when 
ou know Police Jiu Jitsu. Complete fully 
llustrated course in one youn ра анан 
епа $ 


Barbell Co., 


police and armed forces now. 


| Satisfaction guaranteed. Books Publishing 


Co., Amityville 39, New York. 
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 POPWLAR SCIENCE OPPORTUNITIES 


FREE! Handbalancing lesson. Write. 
Power, 923 W. Vine, Kalamazoo, Michigan. 


14 FIELD GLASSES, 
TELESCOPES 


WAR Surplus bargains! Millions of 
lenses, instruments, telescopes, binoculars, 
components and complete line of astro- 
nomical telescope items. World's greatest 
optical market place. Send only $1.00 for 
beginner's 1Q-lens kit and big instruction 
booklet Stock 2-CN. Write for catalog-CN 
Free! Edmund Scientific Co., Barrington, 
New Jersey. 


FREE Catalogue! Thousands war sur- | 


Prisms, 
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CELESTIAL reproductions of observa- 
tory photographs. Free catalogue. Astro 
Mura ‚ 33Р West 60th St., New York 23, 


DYNASCOPE—Amazing world 
reflector telescope. Request free brochure. 
Criterion, Dept. DS-79, Hartford 1, Conn. 


SS аль 


REFLECTING Telescope completely as- 
sembled. 60%. Guaranteed Observatory 
clearness. Free information. The Skyscope 
Co., P. O. Box 55, Brooklyn 28, New York. 


BUILD your own Reflector Telescopes. 
Complete kits; Mirrors, Eyepieces, Tri- 

ds, all other accessories. equest free 
illustrated literature. Criterion Manufac- 
turing, Dept. KP-72, Hartford 1, Conn. 


BINOCULARS, Telescopes, Microscopes. 
Terrific values $3.98 up. Request free 
money-saving catalog. Criterion, Dept. 
5-97, Hartford 1, Conn. 

TELESCOPE kits—direct from manufac- 

er. Other optical hobby kits. Large se- 
lection. Free booklet. Esco Products, 
Oakridge, N. J. 

BARGAINS. Binoculars, telescopes, mi- 
croscopes. Free catalog. Adventure Sales 
Company, Box 2133, San Diego 12, Cali- 
fornia, 

TELESCOPES,  Binoculars—all sizes. 
Complete telescope makers supplies. Free 
catalog. Suffolk Science, Mattituck, New 
York. 

ASTRONOMICAL books, star-atlases, 
free list. Herbert Luft, 69-11 229th St., 
Flushing 64, N. Y. 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 


TRAPPING 
100,000 PRODUCTS Wholesale — Free 


catalog! Send postcard:  Econ-O-Mart, 


Whippany 16, New Jersey. 


FREE . . . Wholesale Catalog. Beads, 
Spinners, Lure parts, Sinker molds, Jigs, 


Reels, Finnysports, (PE), Toledo 14, Ohio. | 


ВРЕ ИНЕШ —— 


саны $1.00. Agramonte's, Yonkers 2-A, 


cmn —À 800.0... — BM 


to Make Money Through Classifled Adver- 
tising," send 10c to Will Winn, Dept. 
PS, Outdoor Life, 355 Lexington Avenue, 
New York 17, N. Y. 

2000 GUNS, Swords, War Relics. Cata- 
log 50c. Smith Museum, Runnemede, N. J. 


CROSSBOWS! Hunting—Bows! Factory 
Prices! Таусо. Box 1355, Wichita, Kansas. 


JAP rifles altering American shells $6.00. 
Jap shells $3.95, catalog 10c. TP Shop, 
West Branch 10, Michigan. 


16 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment world's largest 
selection. Low prices. Send 25c {print 
name-address) for 160 page complete cata- 
logue of Tents, camping Equipment, na- 
tional camp sites guide & camping hand- 

Е. Morsan Tents, 10-15G 50th Ave., 
Long Island City 1, New York. 
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| Amazing 


17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
RAISE Rabbits on $500 month plan. 


Free details. White's Rabbitry, Mt. Ver- | 


non, Ohio. 


HAMSTERS—Ideal Fets, $2.95 pair. Free 
booklet. Jer-Fre's Hamstery, 1447 Apple, 


Muskegon 18, Michigan. 


18 EARTHWORMS, CRICKETS, 
FROGS 


FREE Literature. Big money raising 
fishworms and crickets. We teach you how 


to raise and sell. Special Today! Hybrid | 


red wigglers, 3000—$5.95,  5000—5$8.95. 
10,000—$16.95 Postpaid, with raising and 
marketing instructions. Read our Life 
Magazine Story, Dec. 28, 1959 issue. Carter 
Farm-12, Plains, Georgia. 


FREE Picture Folder, “How to Make 
$3,000 Yearly, Sparetime, Backyard, Rais- 


ing Earthworms!'" QOakhaven-121, Cedar 
Hill Texas. 
19 FARMS, OTHER 


REAL ESTATE 


CANADIAN Tax Sale Property: $5.00 
acre. Terms $10.00 month. Fishing, Hunt- 
ing, Investment,  Vacationing, Timber, 
Minerals. Free information. Land Corpo- 
ration, 3768-D Bathurst, Downsview, On- 
tario, Canada. 


STROUT Realty Catalog—Free. 3,649 
Bargains described; 35 states. Established 
60 years. Strout Realty, 251-ZB Park Ave- 
nue South, New York 10, М. Y. 


FLORIDA Homesites (high and dry) 
near National Forest $345 at $10 monthly. 
кеде. free. Winfree Vernor, Deland, 

orida. 


FLORIDA Lot Bargain! Three lots only 
$195 each. No money down—pay $5 per lot 
per month. Subdivision on 4 lane U.S. 
Hwy. 441-27 between Ocala and Orlando. 
Exceptionally high and dry. Lots face 
newly graded roadway. Electricity, phones, 
schools, churches. 1400 fishing lakes 
within 45 miles. Write for Free photos and 

lat. AC—Clotfelter, Reg. Fla. Broker, 

ox 1222, Leesburg, Florida. 


WORLD'S greatest land value, timber 


land $3.00 per acre. Amazon Lands, P. O. 


Box 1106, Ann Arbor, Michigan. 


10 ACRES Missouri Land $90. Terms, 
Free List. John Calvert, Plant City, 
Florida. 

21 POULTRY & SUPPLIES 


RARE, Fancy, Ornamental Chicks. Ban- 
tams, Ducklings, Goslings, Guineas, Tur- 
Keys, Capons. Free Catalog. Stromberg's, 
Fort Dodge 57, Iowa. 


22 PROFITABLE OCCUPATIONS 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Ga. .  — o 

VENDING Machines—No Selling, Oper- 
ate A Route of Coin Machines and Earn 
Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, Dept. 17, 
715 Ensor Street, Baltimore 2, Maryland. 


FREE Picture Folder, *How to Make 


ing Earthworms!" Oakhaven-7, Cedar 
Hil. Texas. —— ^ 1 0. 
МАКЕ Money Writing Short Para- 


Eraphs. Information Free. Barrett, Dept. 
C-86-B-X, 7464 No. Clark, Chicago 26. 


Doo m وک‎ Ic To s —————— enn — 


FREE Book *990 Successful, 
Known Businesses." Work home! Plym- 
outh 5P, Brooklyn 4, New York. 


WORK at home. Your own business. 
spare, full time. New book explains all 
types of flocking. Only $3.95 for your copy 
of ''Professional Flocking." Makes won- 
derful gift. Money back guarantee. Check, 
cash, money order or C.O.D. Forest City 
Flocking, 1517-A Log Cabin Ave., Rock- 
ford, Illinois. 


SHARPEN — scissors, pinkers—inexpen- 
sively. Clipper sharpener. Supplies. Black- 
hawk, Sheldahl, Iowa. 


BECOME independent with your own 
franchise business. Thousands earning 
handsome incomes. Request interesting 
facts today. National Franchise Reports. 


PS-528, 333 North Michigan, Chicago 1. 


23 BOOKS & MAGAZINES 


GOOD Used Books. 50c-$1. Free Lists. 
Editions, Dept. PS. Hempstead, New York. 


BRITISH Book Bargains. Any subjects. 
Catalogues free. Transbooks, р y T, 
New York. 


` “HOW To Do It” books. Details free. 
Cosmo, Clayton, Georgia. 


1000 HOW-to-Books, Catalog 25 cents. 
Artcraft, Baldwin, Maryland. 5 


ATHEIST Books. Catalogue free, Truth 
Seeker Co., 38 Park Row, New York 8. 

"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. dina 


ARTIFICIAL Resuscitation. Ancient 
Oriental Method for restoring the appar- 
ently dead to life. 59c, Iowa add tax. Nel- 
sons', Box 412, Oskaloosa, Iowa. 


REBIRTH of Freedom—What happened 
84 years ago is happening today. Read and 
apply to today's trend. History repeats 
and is doing so now. This book will take 
you back and bring you up-to-date. 
Change the names of monopolies in this 
book and you will see your destiny. Get 
it!!! Read it!!! And Think! $3.48 post 
paid. (Iowa add tax.) Don't delay. Book 
Distributors, 103 High Ave. East, Oska- 
loosa, lowa. 


тл Је, Д.л ПРЕЧИ | 
NATIONAL Geographic Magazines, Any 


issue, 1888-1960. Periodical Service, Box 
465-PS, Wilmington, Delaware. 


100,000 BOOKS—10c Each! Astonishing 
Subjects! Tons Titles! Free Catalogs. 
Bargains", 1323-MS Chaparral, Corpus 
Christi, Texas. 


FEEE Florida Book! Plan to retire, work 
or invest in Florida? New 100 page illus- 
trated book by Clarence Gay, former State 
Comptroller, gives confidential facts on 
real estate, retirement, taxes, investment, 
employment, living costs. Invaluable in- 


| formation. Send only 10c for mailing. 


Florida Information Bureau, Dept. 24, Box 
1534, Winter Park, Florida. 


FREE information. Ninety “better liv- 
ing’’ books. Wellsco, Box 3055, North 
Hollywood, California. 


MAGAZINES Wholesale-Retail catalogue 
10с. Backdates, 1181 East Lombard, Balti- 
more 2, Maryland. 


BOOEHUNTERS: All Subjects. Send 
Wants! Jaher Book Service, 183 Hazel- 
wood Drive, Westbury, New York. 


EXTRAORDINARY Books 10c Each! 
Catalogs Free! Mailway, Box 124-Ps, 
Stuyvesant Station, New York 9. 


24 HYPNOTISM 


HYPNOTIZE Self, Others while asleep 
with amazing hypnotic phonograph rec- 
ords, tapes. Catalog free. Research Asso- 
ciation, Box 24-G, Olympia, Washington. 


FREE Illustrated Hypnotism. Selfhyp- 
nosis Catalogue. Write: Hypnotist, 8721 
Sunset, Hollywood 46P, California. 


FREE Catalog! Hypnotism, Autohypno- 
sis! Books, Tapes, Records! Drawer 
PS697, Ruidoso, New Mexico. 


HYPNOTISM. Selfhypnosis. Guaranteed 
home study courses. Diploma issued. Free 
brochure. School Hypnology, 135C Central 
Park West, New York 23, М. Ү. 


WORLD'S largest catalog free. Merlin 
Enterprises, 1244 Lincoln Avenue, San 
Jose, California. 
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“НҮРМОТІЅМ Explained.” 64 page book 
—15e. Bookmaster, 1843 Harte, San Jose 
3, California. 


HYPNOTIZE Unnoticed, quickly, effort- 
lesslv, or refund! Thousands satisfied! $2. 
Imtern, Box 244, Cedarburg, Wisconsin. 


` HOME tutoring in hypnotism. Individ- 
ual instruction on tape. Hypnosis Center, 
Hae, Vermont Ave. N.W.. Washington 5, 


HYPNOTIZE the same day and use self- 
hypnosis. For full instructions send $2.00 
to G. Smith, 632 Braxton Road, Ridley 
Park, Penna. 


PROVEN new concept of self-hypnosis 
teaches you quickly, easily! New book! 
New tape! New record! Free literature. 
McKinley Publishers, Dept. SP, Box 3038, 
San Bernardino, Calif. 


"HYPNOTIZE . . One word . . . One 
fingersnap," on stage. Satisfaction—or 
efund. $2. Hypnomaster, Box 9309-56, 
Chicago 90. 

HYPNOTIZE Successfully! “Опе Word." 


"Instantaneous," "Against Will” Methods | 


Exposed! Complete Illustrated Course— 
Including ''Secret Nerve Pressure Tech- 
nique' $1.00. Arthur Fowler, Box 4391, 
Woodbury, New Jersey. 

LEARN While Asleep (Method 92% Ef- 
pha ied Develop A Powerful Personality, 
Control Weight And Tension With Elec- 
tronically Proven Transitional Sleep Meth- 
ods. Details Free. A.S.R. Foundation, Box 
poe Henry Clay Station, Lexington, Ken- 

ucky. 


JOKES, GAMES, 
NOVELTIES, ETC. 


3100 NOVELTIES, Jokes, tricks, gadgets, 
funmakers, hobbies. Big catalog 10c. 
Johnson-Smith, D-495, Detroit 7 


25 MAGIC TRICKS, 
PUZZLES, ETC. 


` WORLD'S finest professional magic 
Joker novelties, Giant lllustrated catalog 
10с. Top Hat, Evanston 13, Illinois. 


WIN, Dice, Cards. Catalog 10c. Book, 
Box 671, St. Louis 1, Missouri. 


500 TRICKS, Famous Douglas 120-page 
catalog number 33 now available. Com- 
plete catalog—magic  tricks—-equipment 
just 10с. World's fastest service. Magic- 

nd, Dept. 24, Box 274, Dallas, Texas. 

ILLUSTRATED “Lock Picking Se- 
crets! How to make picks, unlock tum- 
blers, combinations. Complete, $9.95. Mys- 
tic, Box 7400, Washington 4, D. C. 


3000 TRICKS, fate parlor, stage. 
World’s Finest Magic Catalog (408 pages). 
$2.50. Kanter's, 5-1311 Walnut, Phila- 
delphia 7. 


CARD Tricks—Old Army Soldiers. Best 


24A 


Read Bible Sermon from Cards. Printed | 
Tricks Instruction 25c. Benke, 46861 Som- 


` erset, Detroit 24, Mich. 

FREE Trick and Magic Catalog 25с. 
Castle Magic, Box 92-PS, Jamaica 35, 
New York. | | 

BIG 160 Page Professlonal Magic Cata- 


log! World's Greatest Collection of over | 


1000 Tricks, Jokes, Magic, Illusions, Se- 
crets, Mysteries! Special Christmas Offer 
10c with Free Trick! House of 1000 Mys- 
teries, Dept. PS12-C, Trumbull, Conn. 


26 COINS & CURRENCY 


WE'LL pay 29,000.00 to $18,000.00 for 
1913 Liberty Head Nickel. Certain Dates— 
Large Cents before 1858 up to $5,500.00; 
Indian Cents $1,750.00; Lincoln Cents be- 
fore 1956—$225.00; Dimes before 1943— 
5,250.00; Quarters before 1934—$5.250.00; 

alf Dollars before 1940—$7,500.00. Cer- 
tain Silver Dollars $15,000.00. We paid 
$6,500.00 for One Dollar. Whether your 
coin is worth $10.00 or $50,000.00, we'll pay 
the highest prices of any dealer advertising 


a Buying Catalogue. We have been leaders | 


of Numismatic Quotations for over twenty 

ars, have paid out thousands of dollars 
or rare coins dated before 1956. Our cata- 
logue is used by practically every coin deal- 
er as а Buying and Selling guide. Know 
their true value. Before sending coins, 
send $1 for finest Illustrated Complete 
Guaranteed Buying-Selling Catalogue of 
United States coins, paper money, Foreign 
coins, etc. Catalogue dollar refundable. 
Worthycoin Corporation (K-309-C), Bos- 
ton 8, Massachusetts. 

FREE List! U.S. Coins. Lowest Prices. 
Hugh's Coins, Hickory, North Carolina. 

U.S. Large cent and half dime, only 
$1.95. Bargain list included. Vacoin, Box 
10, Richmond 1, Virginia. 

COINS from Formoss, Vatican plus for- 
eign banknote, 10c with coin approvals. 

ttleton Coin Company, Littleton 82, 
New Hampshire. 

NEW Coin Album hold 800 Pennies, 
Nickels, Dimes, Quarters. Gives number 
minted and ^p rcc value each coin. 
Postpaid $2.50. Lesco, Box 6023, Arling- 
ton, Virginia. | 

WHITMAN 1961 Red Book, 256 pages, 
$1.50, Postpaid. Insured List 10c. Henry's, 
116 Willis Avenue, Floral Park, New York. 


NUMISMATIC'S Largest Newspaper. 
Semi-Monthly. Sample 25c. $2.00 Yearly. 
Numismatic News, Washington Street, 
Iola, Wisconsin. 


POPULAR SCIENCE OPPORTUNITIES 


$500,000,000.00 SEARCH For Old Coins. 

e pay up to: Cents before 1934, 
$10,000.00; Nickels before 1945, $15,500.00; 
Dimes before 1946, $5,600.00; Quarters be- 
fore 1940, $5,100.00; Half-dollars before 
1948, $5,200.00; Silver dollars before 1936, 
$17,500.00; Gold coins, over $30,000.00. 
Hundreds of different coins worth $10.00 
to $35,000.00. Send $1 for new complete 
buying catalog and premium guide con- 
taining illustrations and complete infor- 
mation. Our new 1961 guide, just off the 
press, lists the Highest Buying Prices of 
Any Reputable Coin Dealer. We invite you 
to compare our high prices with any 
other catalog, regardless of cost. We have 
compared and found ours to be the high- 
est. Endwell-Union is proud of its fine 
reputation and thousands of satisfied cus- 
tomers. We purchased many of the rarest 
coins to be offered for sale in past years. 
Do Not Be Misled. Do Not Sell Your Coins 
For Less Than They Are Worth. Get 
Endwell-Union's Highest Prices Before 
You Sell. Send $1 today. A Fortune May 
Be Awaiting You! $1 refunded when you 
sell us $10 or more worth of coins. Re- 
liability Absolutely Guaranteed. Endwell- 
Union Company, Dept. PS-1, Kirkwood, 
New York. 


FREE Bonus Offer! U.S. Bargain List, 


10c (refundable). Economy Sales Com- 


pany, Mansfield, Massachusetts. 


TWENTY page 1961 retail price list of 
U.S.A. and Canadian coins for 10с. Our 
selling prices on thousands of coins and 
coin collectors' supplies. Bryson Incor- 
porated, 612B White, Toledo 5, Ohio. 


UNITED States Commemorative Half 
Dollars; three different uncirculated $5.00. 
Ruddel Box 61, Arlington 10, Virginia. 


HAWAII, Alaska Statehood Medals 95c 
each. Both in Plastic Holder $3.95. 1960 
Proof Set $4.85. 20 Different Lincolns Be- 
fore 1929 $1.25. 8 Different Indian Cents 
$1.00. 6 Different Liberty Nickels $1.00. 
G. Distributors, Box 35123, Los Angeles 
35, California. | 

INDIANHEADS, 10 Different In Album 
$2.00. DeWolf, 508 S. Hill, Oceanside, 
California. — ^ — | 

RAREST CC Mint Dollar, 1885 Unc. 
£10.00. 100 Pg. Illustrated Catalogue 50c. 
Shultz, Salt Lake City 10, Utah. 

8 DIFF. Indian Cents $1.00; 6 Diff Lib- 
erty Nickels $1.00. I Doktor, P.O. Box 
35151, Los Angeles 35, Calif. 


SIX Different Indian Cents $1.00; Free 


Discount List. Collector's Bargains, Box 
66A, New Hope, Penna. 


LINCOLN cents: 1923-5, 1921-5, 1924-5, 


1916-S-D, 1927-S-D, 1928-S-D, 1920-S-D, 
1909-P, 1925-S-D, 1938-S-D,  1930-S-D, | 
1955-5, 1917-S-D, 1918-S-D, 1919-8-р, 


1920-S-D, 1934-D, 1931-P. Good to fine 
complete lot $3.95. Berry, Box 306, West- 


minster, Calif. — —  — — 
BRILLIANT Proof sets: 1953—$15.50; 
1954—$14.50: 1955—$14.00: 1956—$8.25; 
1957—$5.25; 1958—-$9.50; 1959—$5.35; 1960 
—$5.85; ueen Elizabeth Coronation— 
$12.50; Ghana—$9.85; South  Africa— 
$6.95. World Coin Book—$4.25; Premium 
Handbook—$1.10; Guidebooks, U.S.— 
$1.85; Canada—$1.85. World's Greatest 


96-page Bargain Catalogue—$1.00. Bebee's, | 


4514 North 30th, Omaha 11, Nebraska. 
INDIAN Cent, Foreign Coin, Plus Bar- 
gain Lists 10c. Hutchinson's, Box 4747, 
Phila 34, Penna. 
WE buy all rare coins. Complete cata- 
logue 50c. Fairview, Box 1116-WT, New 
York City 8. 


TWO plastic coin notebook sheets: holds 


twenty coins, four sizes. $1.00. Raydie, 
248-P Interstate, Addison, Illinois. - | 

LINCOLN Cents 14 different before 1921 
$1.00. Price List 10c. R & M Coins, Delan- 
co, New Jersey. 


U.S. coin list 10c Contains over 100 il- 


| lustrations; over 5,000 delightful bargains. 


Stoney, 260 Washington, Boston 8, Mass. 


SWEDISH anniversary Coin from 1935, 
uncirculated (worth $7.50 in ‘World's 
Coins’’) only $3.00. Cash or check. Palm, 
Postfack, Stockholm 32, Sweden. 


WANT to buy scarce Lincoln cents, Jef- 


ferson nickels, many others. For free price 


list, send self-addressed stamped envelope | 


to Blue Mountain Coins, Box 602, Klamath 
Falls, Oregon. 


ROMAN Bronze Coin 250-400 A.D., 


ruler, period identified. 50c. Catalog 15с. 
kuy aim Coin, 24 Mulford, Hempstead, 


COIN Magazine, 200 pages. Sample 50c. 


Numismatic, 7320 Milwaukee, Chicago 31. 
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27 OLD STAMPS WANTED 


IMMEDIATE Cash for Old Letters, 


Stamps, Coins. Send to Brooks Stam 
Company, 2323-I Avenue X, Brooklyn 35, 
New York. 


28 STAMP COLLECTING 


EXCEPTIONAL 125 different, catalog- 


ing $3.00, includes triangles, commemora- 
tives, 10c, approvals. Reeves, Box 37597P, 
Miami 37, Florida. | 

80 DIFFERENT U.S. Stamps. Includes 
19th Century Commemoratives. High Val- 
ues. Plus 1943 Flag Stamp of occupied Na- 
tions. All for only 25c. Approvals included. 
UPS Co., Box 338-Y, Yorktown Heights, 


| FREE! Giant Bargain Catalog — New 
Edition listing thousands of bargains in- 
cluding U.S. and B.N.A. Stamps, packets, 
mixtures. albums, accessories and sup- 
plies; sent with beautiful approvals. 
Jamestown Stamps, Dept. E120PS, James- 
town, N. Y. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30, New York. 


AMAZING Offer! 200 U.S. stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. — .—  . 

WORLDWIDE, 50 all different, abso- 
lutely free, just to introduce our incom- 
parable approvals. Kent Stamp Company, 
GPO Box 87, Brooklyn, New York. 


100 DIFFERENT Stamps, 10c with ap- 
provals. Smith, 5080 Brooks, College Sta- 

TWO $5.00 United States Stamps, twenty 
others 10c with United States approvals. 
Irwin, Box 1109, Brooxlyn 30. 


FREE! $1.00 worth, your choice, from 
first selection. No Strings! Adults Only. 
Rush request now. Philatelics, Dept. TF, 
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ALBUM! Hundreds of Spaces! Only 10c. 
Postpaid! Stampmart, Hartford 1, Con- 
necticut. p 

225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorlals; 
stamps from strange Countries catalogu- 
ing up to 25c each! Also Approvals, Mys- 
tic Stamp Company, Camden 55. N. Y. 

500 WORLDWIDE for 25c! Contains 
U.S.A., Russia, First U.N., Summit Con- 
ference, Olympics, Space Satellite,—hun- 
dreds more! Approvals. illustrated offers 
included. Horace Gatewood, Winston-Sa- 
lem, North Carolina. 
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U.S. Stamps. Giant Discount Catalog— 
20c. Raymax, 37-VX Maiden Lane, NYC 
38. 
` PORTUGUESE! 40 Different Free. Ap- 
provals. Elkhart, Box 33, Elkhart, In- 
diana. 

MYSTERY Bag Stamp Collection, Only 
10c. Hill Company, Box 51, Defiance, Ohio. 


GENERAL Collectors Giant Selection: 
Thousands different lc and 2c each. Tri- 
angles, Airs, semis, topicals, anything 
may show up. Wahl’s Stamp Exchange, 
7008K Farragut, Chicago 31, Illinois. 

MINT Set Triangles, 200 different—25c. 
Approvals. Abbot, Box 245A, Jamaica 31, 
New York. . 

WOW! 110 АП Different Germany 106 
Zeppelins, Semi-Postals. Airmails, High 
values, etc. Giant Catalog, bargain lists 
included with beautiful approvals. James- 
cia Stamp, Dept. A120PS, Jamestown, 


UNITED States 100—35c, 300—$1.00. No 
approvals. Mitchell Stamp Company, Lan- 
ham, Maryland. 


ALL Different Packets, 500 worldwide— 
$1.00, 250—50c, 100 British Empire—35c. 
U.S. Commem's— 
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139-B Ordway, Free- 


239 


$1.00. Carstamps, 
port, Illinois. 
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POPULAR SCIENCE OPPORTUNITIES 


SUPERIOR worldwide mission mixture. 
Amazing variety! Six ounces $1.65. Pound 


$3.95. Bay Nielsen, 4545A Harvard, Mont- 


real 28, Canada. 


` YEMEN Flag Stamps with Saudi Arê Arabia 
and Iraq Flags. Also Hospital Stamp. Big 
multi-colored, unused, scarce stamps. 
Catalog $1.80, 10c with ag و‎ Ozark 
Stamps. Spring Lake 10A, Michigan. 


` TERRIFIC Stamp Bargain! Israel— 
Iceland—Vatican Assortment—plus exotic 
triangle set—Also fabulous British Colo- 
nial Accumulation--Plus large stamp book 
—all four offers free—Send 10c to cover 
postage. Empire Stamp Corp., Dept. PR, 
Toronto, Canada. — .—  — s. &—  — 

"OLD Glory" In Flaming Colors!!! 
USA Flag giant beauty from Honduras! 
Enormous United Nations Mexican Stamp! 
Plus Strange Gorilla issue, Duke of Wind- 
sor’ Morocco, lovely Macao Flowers, Wild 
Buffalo stamp & others. 10с with approv- 
als. Sunny Stamps, Apopka 10, Florida. 


^ WEIRD І Diamond Shape je Coffee Stamps 
—Lovely Flower Triangle; First American 
big commemorative. Greenland, Idol 


Dancer, etc. 10c with spprovals, Capital 


Stamp Co., Ferrysburg 10, Mic 


SURPRISE Collection exotic mint Brit- 
ish Colonials absolutely free "un approv- 
als. Viking, Great Neck 5, N. 


1500 STAMPS $1.00 On and a paper. 
Good variety. World wide. Many picto- 
rials. No approvals follow. Satisfaction 
guaranteed. Whalen, 1435 First Ave., Oak- 
land 6, Calif. 


DEALERS Wholesale Catalog. Postage 
4c. Franksco, 5031 Queensbury, Baitimore 
15, Maryland. 


BATHING Beauty Stamp! Athletic Tri- 
angle! Timor Мар! 25 others, to beginners 
for approvals. William Knight, 18261 Riv- 
erview, Wyandotte, Michigan. 


50 CANADA $1.00. | Eagle e, 4520 
Elec North Burnaby 2, British Co- 
lumbia. 


50 ALL Different Stamps Free With Ap- 
rovals. Wm. Rice, 87 Washington Avenue, 


ston 94, N. Y. 
SCONTINUING Stamp Business! Five 
Dolls Each! Sixty Different Packets; 


Three Pounds World Mixture; eer 
d Norge, Ho-Ho-Kus, N. J. 


ABULOUS Germany Set Collection: 
Giant Ship Set, Moonrocket Giant, Sports 
and Flowers sets, Scarce Setenant, ‘ancient 
art treasures, concentration camp Error, 
sport races Plus many sets and Topical 
issues. This entire stamp collection plus 
48-page Stamp Dictionary only 25c! Bar- 
gain approvals included. Stampex, Box 
41-BP, hite P Plains, N. Y. 


U.S. ENVELOPE Stamps. 50 different 
used, numbered, only $1.00 with better 
U.S. approvals. Swift, 4126A Opal, Oak- 
land 9, California. 


CHRIST Triangle, Giant Roosevelt Dia- 
mond, 50 others different, 10c. Approvals. 
Berchtold, RFD #1, Troy, Ohio. 


FINE U.S. Air Mails on approval. Wildes 
Stamp Co., Cape Porpoise, . 


aine. 


FREE packet “of Colombia with ap rov- 
als. Kuhlman, 8105 Parkland, El 
Texas. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio. 


^ FOREIGN Approvals. Pictorials. Topi- 
cals. Two—Three—Five Cents Each. Large 
Selections. Circle Stamps, Box 112, Stone- 
ham ham 80, Mass. 


` U.8. Mint Flag set, complete, $1.00. Free | 


list. Brooks, 2323-T Avenue X, Brooklyn 
35, New York. 

25 DIFFERENT Commemoratives 1893 
up 10c. U. S. Approvals. К & B, Box 10, 
Brooklyn 23, М. Ү. 


a | QUEEN Elizabeth  10c Approvals. 
Van, Box 981, Columbus, Mississippi. 


ستست ی و ی 
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FREE Sam le! Interesting, Informative. 
Ilustrated. National Stamp News, Ander- 
son, South Carolina. 


14.000 DIFFERENT! Amazing new plan 
builds your collection systematically, coun- 
try by country. Only 50c weekly. Free de- 
tails. L. G. Ware, Stepney 70, Conn. 


OLD U.S., Е Flags, Presidents, Commemo- 
ratives with approvals, free gift 10c han- 
dling. Metropolitan Stamps, Box 312CZ, 
Jackson Heights, New York. 
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stamp, 


| Atlanta 8, 


| Avenue, Merrick 8, Ne 
JO MINERALS & PRECIOUS 


1076 DIFFERENT $1.00 with Tine | 
Klondike, 682 Jefferson, Elgin, Illinois 


OLD scarce U. S. seconds on approval. 
Slightly defective, bargain prices. Hearn- | 
feld, Clintonhill Station, Newark 8, N. J. 
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FREE any volume Scott's International 
Albums, Scott's 1961 Catalogues, even 
Master Global Albums Free, when vou 
buy our sensational Тын approvals. 
Topval, Redlands 3, Calif 
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1961 U.S. Price List, 3üc. Edwin's, Box 
796, Rockford, Illinois. 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Appleton, V Wis. 


TRADE your duplicates toward our ap- 
provals! (Foreign only.) Complete infor- 
mation, 10c. Variety Stamps, Box 98-85, 
Newton Highlands 61, Massachusetts. 


ZOUNDS! Amazing “Strange Countries" 
packet—free with approvals! Saxon, 
Orange, California. 


TERRIFIC Value, Eight Complete Mint 
Sets 10c i Approvals. Beaties, 58 
Glenagar, Islington, Ontario, Canada. 


U.S. Bargain 53 different 10¢. with U.S. 
Approvals. Stamps, Kennebunk, Maine. 


1000 DIFFERENT Worldwide. $1.00. 
With approvals only. Jacobsen, Crompond, 
New York. 


FREE! Pictorial "ap. рокер ла uest 
аррготан, Dancer, 14, Mansfield, 
о 


PACKETS—On approval! Album-filling 
var ains! Carling’s. D-120, Howard City, 
chigan. 


INTERESTING Worldwide Animal stamp 


collection 10c. With approvals. Niaga- 
stamp, St. Catharines 672-B, tario. 


FRENCH Colonies—6 beautiful sets, 10c 


with approvals. Bennett, Candor 2, New 
York. 


PP WORLDWIDE different stamps only 


PB Ontarie Niagastamip, St. 
rines 672, € 6 Ontario. 


` 1000 DIFFERENT $1.00 with а prov als. 
сопа, 6721 Eastwood, Philadelphia 49, 
enna. 


Catha- 


102 DIVERSIFIED Worldwide stamps 


10c. Approvals. Linstamp, St. Catharines 
619, Ontario. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Ct., San Diego 
5, California. 


105 BRITISH Colony Stamps, all differ- | 


ent, 10c. Approvals Crown Stamp Com- 
pany, 902, Virgil, Ontario. 


POLYNESIA SIA girl, í Czecho mushrooms, 
Ryukyu lion, Ghana Nkrumah, Israel 
musicians, Chiang Birthday, all 10c. Also 
albums, catalogs, free our approvals buy- 
ers. Bell Stamp Service, PS5, Bell Cali- 
fornia. 

25 DIFFERENT !arge American Com- 
memoratives 10c. Wit 
St. Catharines 619-A, Ontario. 

103 DIVERSIFIED British Colony 
Stamps only 10c. Approvals. Niagastamp, 
St. Catharines 672-A, Ontario, 


UNITED States plate blocks, singles. 
Price list free. Carlos Elbert, Box 222, Mt. 
Clemens, Michigan. 


OLD U.S. Stamps Dating Back To 1861, 


100 For $1.00. Dixie Stamps, 2418 Lavista. 
Georgia. 


SPAIN'S “Goya Nude” stamp 25c. Ap- | 


provals. Roval Stamp Company, Tamaqua 


2. Penna. 

NUDES, 10 Undra jen, Partially Draped 
People On Stamps. o Dimes. Approvals. 
Stamps Farm, 51-28, “oxford, Wisc. 

FREE! Surprise packet with approvals. 
Chamberlain, Box 113, Hesperia, Cali- 


fornia. | 
29 ANTIQUES, RELICS & 
INDIAN GOODS 


GIANT Photo-Illustrated Indian Relic 
Catalog 10c. Indian Museum, 8 Helene 
New York. 


STONES 
EARTH Science — Rockhounds National 


Magazine. Subscription $2. as тэнш 35е. 
Box 1357-PS. Chicago (90), 


— a a 


FOSSIL Marine Life. E of years 


old. Mounted on decorative mahogany 
base. Interesting, educational. $1.00. 


House of Enterprise, Р, O. Box 88, Garden 
City, L. I., N. X. 


approvals. Lin- | 


GET Free Catalog no serious rockhound, 
gem cutter, jewelry maker, hobbyist or 
| gem, сине can be without. Full of bar- 
ains, exclusive items, low prices from 

argest suppliers and authorities in the 
field. Free .. new catalog just off the press 
—yours for the жы rite Grieger's, 

E 14, 1633 E alnut, Pasadena, 


` BEGINNERS Illustrated Catalog. Min- 
eral sets, books, accessories. 25c. Min- 
eralore, 3004 Park Avenue, San Bernar- 


dino 11, California. 


silversmith catalog, 
oe 1116 N. lod. E a 38, 
alif. 


GOLD, Silver, Copper Ore With € Catalog 
50c Postpaid. Gemco, Eisner Avenue, She- 
boygan, W Wisc. 


HIGGENS' Gems Minerals catalogue— 


dime. 5730-SE Waymire, Milwaukie 22, 
Oregon. | 
JADE — Mineral Collectors Special — 


Beautifully Polished True Nephrite Jade 
Collections. Fine Large Specimen Plus 
Two Medium Specimens Plus Two Smaller 


| Beauties Al] Only $1.00. Roberts Import, 


Box 8036, Ruxton 4 
31 


. Maryland. 
HOBBIES, COLLECTIONS 


INVENTING can be an Interesting ал 


profitable hobby. Write for complete 
ticulars. Institute of American Inven sci 
agit e 635-P St., N.W.. Washington 


LETTER Club. Card brings dozens of 


letters. Friends De Write today. 
Miss Lola Duncan, Box 9874, San Juan, 
Puerto Rico. 


SOLDIERS—Over 1,000 sets. Including, 
Civil War, Romans, Enights, Napoleonic. 
Catalog aen Bussler, Box 107-E, Wol- 
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WANTED — Cigarette, tobacco cards. 
Write Charles Bray, East Bangor, Penn- 
sylvania. : 

GIANT snail 


African shells—4$1.00. 


Sachi & Sons, Box 1554, Agana, Guam. 


31A MINIATURES 


ANIMALS, Birds, Horses, 150 different 


scale models. Catalog 50c. Importers, Wal- 
ters Hobby Shop, 207 French, Utica 4, 


| New York. 


32 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


GLOBE Saves You More!—Color, black 
and White prints developed in new modern 
plant licensed by Eodak. Finest 
Fast Service Guaranteed. 12 xposure 
Black and White developed Jumbo prints, 
60c—12 Exposure Kodacolor developed and 
printed, $3.75. Write for Free price list 
and mailer, Worldwide Service, Globe 
Photo Company, Dept. C, Box 3508, St. 
Paul 1, Minnesota. 


TWELVE Exposure rolls 49c. Wallets 
20 for $1.00. Lincoln Studios, Dept. L, 
Box 13, Lincoln, Nebr. 


A Triple Vahie—Quality, Price, Service. 
Color or Black & White. 12 exp. (ВІ & 
Whitej—59c. 20 Gift Photos—$1.00. Holi- 
day Photos, Dept. 17, Box 666, Denver, 
Colo. rd 

A 3-in-1 Value—Price, Quality, Service. 
20 Gift Photos—$1.00. 12 exposure rolls 
(Black & White)—59c. Color or Black & 
White. Interstate Photos, Dept. 12, Box 
15, Aurora, Ill. 
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INTRODUCTORY Special, Processing 
Kodachrome 8mm movie or 35mm 20 exp. 
$1.00. Kodacolor 8 exp. complete $2.00; 12 
exp. $3.00. Black and white 8 jumbos 40c. 
Jumbo reprints 5c. Quality guaranteed. 
Prompt service. Write for free mailers. 
City, P T Dept. PS-12, Box TA, Jersey 

y. 


^ KODACOLOR Film Special! Roll de- 
veloped and enlarged 5"x7", full color: 8 
exposure roli—$4.00, 12 exposure roll— 
$5.00. Trial offer with this advertisement. 
Free Mailers and complete price list on 
request. Eli Photo, Box 1873-PS, New 
Haven, _ Connecticut. 


^ ROLL Developed 4x6 or 4x4 prints, 8 
охрозите 50c; 12, "0c. 5х7 grmt: 8, $1.00; 


$1.40. Hagner, 1318 est Columbi а, 
Philadelphia 22, Pennsylvania. 


POPULAR SCIENCE OPPORTUNITIES 


ENLARGEMENTS! Eight 5х7'5 or Five, 


8x10's from negatives, $1.00. Wilart, Box 
975, Little Rock, Ark. 


30 HEAVY 210х315 Photos—$1.00. Pers- 


ley, 28231 Gratiot, 
32A COLOR PHOTO FINISHING 


KODACHROME-Ektachrome Guaranteed 
Kodak Processing-Prompt-8mm or 35mm 
20 exp. $1.40. Free List-Mailers Color Pix, 
Dept. S, CPO Box 30, Kingston, N. Y. 

33 MOTION PICTURES 
& COLOR SLIDES 


WORLD'S Largest selection of 8mm si- | 
lent and sound films at discount prices. | 


New and used—features and shorts from 


Castle, Official, AAP, NTA, etc., including | 


“Old Time Movies", ''Collectors Items''. 
New 8mm magnetic sound films available. 
Free Bargain Bulletin (specify size) write 
to Peerless Camera Stores, 415 Lexington 
Avenue, New York. Dept. 518. 


MOVIE Camera Film 8 mm roll $1.50. 
16mm 100” $3.00. Free processing. Better 
Films, 742 New Lots, Brooklyn, N. Y. 


MOVIE Film! Free catalog! Eso-H, 47th 
Holly, Kansas City 12, Mo. 


FREE every month —Blackhawk's news- 
paper-size catalog 8mm, 16mm movies, 
2"x2" color slides. Biggest selection in USA. 
Bargains in used 16mm sound films, pro- 
joo. Blackhawk Films, Davenport 15, 

owa. 


FREE Catalogues. 5,000 8-16MM Films. 


International Films, Greenvale, New York. | 


8MM-16MM Color And B&W film and 
supplies. Save $$$! Free Catalog. Superior, 
442-448 N. Wells, Chicago 10. 


16MM Sound shorts. Tremendous as- 
sortment of features. $16.50 up. Used 
sound projectors, $79.50 up. Free 
Catalog. Abbe Films, 417 West 44th Street, 
New York 36, Plaza 7-2219. 


SEE the World in Color. 8mm-—16mm. 
Kodachrome movies. Alaska, Hawaii, 
America, Europe, Africa, South Seas, U.S. 
National Parks. Also War and Rocket Test 
films. ) subjects. Low prices. Write 
World in Color, Box 392-PS, Elmira, N. Y. 


8MM-16MM, U.S. National Parks in Ko- 
dachrome. Over 150 other wonderful sub- 
jects! Free Catalog! Griffin, 322-PS West 
State, Ithaca, New York. 


16MM SOUND Features and shorts. 
| recording by America's 


Bedner, 5300 South Talman, Chicago. 


MOVIE Fans—8x10 Black-White photo- 


graphs from old-new inovies. Old 50c, New 
25c. Bruco, 115 E. 157th, New York 51. 


USED 16MM Sound Projectors, also 
sound films, rental, sale, exchange. Write 
for free catalog. National Cinema, 71 Dey 
street, New York City. 


16MM Movies. Giant Catalogue Free! 
Wonderland, 6116 Glen-Tower, Hollywood 
28, California. 


SPECIAL Entertainment—8mm b&w, 50 


feet $12.00. 16mm béw 100 feet $20.00. 
Pareé, Box 368, Terminal A, Toronto, 
Canada. 


34 CAMERAS, PHOTO SUPPLIES 


WHOLESALE Photographic Catalog 
Free. Photo Distributors, Box 4203S, San 
Diego 4, California. 

. 164 PAGE Photographic Bargain Cata- 
log, listing thousands of photographic bar- 
gains. Send 25c for your copy, credited on 
first order. Dept. 4-C12, Central Camera 


Company, 230 So. Wabash Ave., Chicago | 


4, Illinois. 

LATEST Kodak Movie Camera $14.95 
(List $24.50) Polaroid Highlander Camera 
$49.95 (List $76.85) Tremendous Dis- 
counts, Free Catalog. Mailers Mart, Box 
135-PS, Pelham, New York. 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


POEMS Wanted Best songs recorded 
Free with 7-piece orchestra. Melodies writ- 
ten. Send poems, free examination. Song- 
makers, 1472-S Broadway, New York 36. 


SONGWRITERS: Recording Company 
Wants new songs. Royalty basis. National 
sales, promotion if selected. No charge 
for melodies. Send material. Music 
Makers, Dept. G-66, 8344 Melrose, Holly- 
wood, California, 


SONGWRITERS! Protect your ideas! 
Hold all poems, songs! Write for safe, cor- 
rect Ere Song Service, Dept. PS, 
333 W. 56th, New York 19. 


oseville, Michigan. 


POEMS Wanted for musical setting and : 


recording. Send poems. Free examination. 
Crown Music Company, 49-P West 32 
Street, New York 1. 


POEMS Needed Immediately for New | 
| Songs and Records. Free Examination and | 
Appraisal Send Poems: Songcrafters, Ack- | 


len Station, Nashville, Tenn. 


SONGWRITERS, with publisher con- | 


tacts, want song ideas. Share royalties. 
No fees. Send poems: Songwriters' Asso- 
clates, 1650 Broadway, New York 19-F. 
CHORD Organs—Save 15. Italian Crafts- 
manship. Play without lessons! 'Terms. 
Free Trial! Free Catalogs. Philharmonic 
Importers, Department P, 2003 Chicazo, 


| Chicago 22. 


ACCORDIONS—Organs, buy direct from 
importer. Big savings, 5 day trial. Free 
color catalog. Dept. PS-12, Accordion Im- 
p Center, 7120 Galli Drive, San Jose, 
Calif. 


SONGS Into $$$$3$$— Share $33 million 
dollars yearly for New Songwriters, Song- 
poets. Any subject, songs composed, pub- 
lished, promoted by largest firm. Informa- 
tion, appraisals Free. Send Nordyke Music 
Publishers, 6000 Sunset, Hollywood 28PS, 
California. 


GUITAR Making. books, plans, imported 
woods, tools. List 10c. Wildwood, 510 East 
llth Street, New York 9, М. Y. 


SONGPOEMS and songs wanted! Mail 
to: Tin Pan Alley, Inc., Box 405, Radio 
City Station, New York 19, N. Y. 


SONGWRITERS. First Time Offered. 
This list of publishers a Must. Send $1.00 
to L.E., 3953 Las Vegas Blvd. So., Las 
Vegas, Nevada. 

PLAYER Piano Repair Manual Illus- 
trated $2.00. Hofele, 3436 Ridge, Dayton 
14, Ohio. 

ACCORDIONS—Chord Organs from im- 
p. Finest Quality, terms, best prices. 

ree 1961 catalog. Music Imports, 931 Daly 
Street, Box O, Columbia, 8. C. 

SONGWRITERS Publishing House for 
amateur songwriters. Gongs published and 
recorded; free music, free lyric course. 
Amateur Songwriters, 107 Boylston 
Street, Boston, Massachusetts. 

PIANO Tuning—Home Study Course. 
Diploma granted. American School of 
Tuning, Box 707, Gilroy, Calif. 


POEMS Wanted for musical setting and 
Largest Song 


Studio. Send poems. 
Five Star Music Masters, 6 Beacon St., 


| Boston. 


ACCORDIONS! Direct from Importer— 
savings to 50‘. Free home trial Trades 
accepted. Easiest terms. Famous makes. 
Free 1961 catalog. Accordion Corporation, 
Dept. P, 2003 Chicago, Chicago 22. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California. | 

GUARANTEED Results. Send 
equo Songwriters, 6419 
Hollywood 28, California. 
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_ ACCORDIONS Repair Guide $3.00. How 
To Build Accordions $5.00. Complete 
charts, Satisfaction guaranteed. Fischer, 
Box 402, Bellingham, Wash. 


36 RADIO, TELEVISION, 
ELECTRONICS, HI-FI 


RADIO & TV Tubes at Manufacturers 
Prices! 100% Guaranteed! Brand New! No 
re-brands or pulls! United Radio, Box 
1000, Newark, New Jersey. 


FIX Your Own TV, Save 80%! Send for 
Free Illustrated Chart showing how! We'll 
include Giant Electronics Catalog. Zaly- 
tron, 220-5 West 42nd Street, NYC. 


DON'T Buy Hi-Fi Components, Kits, 
Tape, Tape Recorders until you get our 
low, low return mail quotes. “We Guar- 
antee Not To Be Undersold.'" Wholesale 
Catalog Free. Hi-Fidelity Center, 
First Avenue, New York 28, New York. 


FREE 444-Page 1961 Allied Electronics 
Catalog! See products and values avail- 
able only from Allied. See everything in 
Stereo hi-fl systems and components; lat- 
est money-saving build-your-own Knight- 
Kits; tape recorders; TV accessories; Pub- 


oems to 
rimrose, 


| lic Address systems; world’s largest stocks 


of parts, tubes, transistors, test instru- 


ments, tools, books. Only $2 down on or- | 


ders up to $50. Write for value-packed 
Free catalog! Allied Radio, 100 N. West- 
ern Ave., Dept. 112-M, Chicago 80, Ill. 


Free examination. | 


17918 - 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 69-02 174 
Street, Flushing 65, New York. 


HI-FI Components, Recorders. Free 
Wholesale Catalogue. Carston, 125-J East 
88, N.Y.C. 28. 

F-M Tuner for Car wired chassis— 
$12.50. Ekeradio, 650 N. Fair Oaks, Pasa- 
dena, California. 


Snes 


GOVERNMENT Surplus Snooperscopes, 
Ham Gear, Mine Detectors, Parabolic 
Reflectors, Telescopes. Picture Catalog 10c. 
Meshna, Malden 48, Mass. 


FREE! Giant wholesale catalog on elec- 
tronics, hi-fi, transistor, scientific, hobby, 
optics, photographic, housewares, jewelry, 
tools, novelties, toys. Write: Lektron, 1318 
Everett Ave., Chelsea 50, Mass. 


5—TRANSISTOR Radios with 3 short- 
wave bands $17.50. Details free. Elmer 
Block, Sarcoxie, Mo. 


FREE! 1961 catalogs for newest, best 
electronic bargains available. Stereo, hi-fi, 
ham radio, 1000 other items. Alco Elec- 
tronics, Lawrence 3, Mass. 


ج 


10 DISTANCE Crystal Set plans—25c; 
20 different—50c, including Transistor ex- 
eriments, catalog. Laboratories, 1131-T 
Valota, Redwood City, California. 


TAPES. Recorders, Phonographs. Ба- 


dios. Free wholesale catalog! Towers, Box 
3022, Philadelphia 50. à "s 

CRYSTAL Radio Kit $1.00 Amplifier 
and Speaker for same. $6.95, Catalog. 
Clearco Crystal Company, 2966 No. 4th, 
Milwaukee 12, Wisconsin, 


ELECTRONIC Technicians Course Bar- 
gain! A Complete Electronic Course has 
been selected and outlined by leading 
Electronic Engineers from Bargain Li- 
braries of Government Agencies. Send 
$2.00 for complete Course Outline, text- 
book sequence plus list other Electronic 
Literature and where available. Educa- 
tional Outlines, Box 22133, Denver 22, 
Colorado. 

ELECTEIC Guitars, ampliflers, whole- 
sale. Free catalog. Carvin, PSR, Covina, 
California. 


KNOBS for all TV sets. Hard-to-get 
Radio & TV components—complete Hi-Fi 
& stereo equipment. Free catalog. Stevens 
NOTOS, 459 Broadway, Hicksville, 


37 BUSINESS OPPORTUNITIES 


| MAIL Order Franchise. No experience 


needed. Spencer Gifts, a well-established 
and successful mail order firm, starts you 

business. Supplies catalogs with your 
own name imprinted. No investment in 
stock. No shipping merchandise. Catalog 
items pre-tested for salability. Initial in- 
vestment of less than $50 can get you 
started. Write for Free information kit. 
Spencer Gifts, CJ-54 Spencer Building, 
Atlantic City, N. J. 


YOUR Own Import Mail Order Business! 
Deal with over 400 manufacturers, export- 
ers of the world. Complete Import proce- 
dures, international drop-ship methods. 
Capital unnecessary. Free details. Asso- 
ciated, Box 2758-R8, Sioux City 6, Iowa. 


YOUR envelope addressed accurately, 
reasonably. Fast service. We have capable 
addressers in your city. Glenway System, 
Box 6568, Cleveland 1, Ohio. 


GROW Orchids at home. Profitable, fas- 
cinating. Successful home grower explains 
special light, temperature and humidity 
conditions orchids need. Free—Full de- 
tails. Orchids, 100 S. Vermont, Los An- 
geles 4. 

MAKE Extra Money—Big Cash Commis- 
sions plus premiums for you and your 
customers. Sell Advertising Book Matches 
—sensational new  Tenorama, Glamour 
Girls, Hillbillies; dozens others. All sizes 
—Quick daily sales; big repeat business. 
Free Master Kit makes selling easy—no 
experience necessary. Superior Match, 
Dept. PX-1260, 7530 Greenwood, Chicago 
19, Illinois. 


чл жышт 


BRONZE Baby Shoes: Instructions, 
Equipment and Mountings for genuine 
Electroplating Process. Largest Supplier 
of all Plating Equipment, Supplies. Free 
Catalog. Hollywood Bronze Supply, Dept. 
B-1, 1624 East First, Los Angeles 33, 
California. 


FREE! Name Brands Catalog! Your own | 


high profit business. Sell Name Brands, 
full or part time. No inventory—no invest- 
ment. More than 2000 Name Brand items; 
lowest wholesale prices. Watches, jewelry, 
cameras, hi-fi, stereo radios-phonos, ap- 
liances, housewares, hardware, power 
ools, luggage, musical instruments, garden 
na apa sporting goods, toys, many 
others. 8 Floors of Name Brands. Million 
dollar inventory. Orders shipped complete 
within 24 hours. Send for Free beautifully 
illustrated catalog. Now! Separate whole- 
sale price list. H. B. Davis сор, Dept. 


14, 145 West 15 St., New York М. Y. 


FREE Picture Folder, “How to Make 
$5,000, Yearly, Sparetime, Backyard, Rais- 
ng Earthworms!" Oakhaven-42, Cedar 
Hill, Texas. 


OPERATE profitable mail order busi- 
ness. Write Walter Service, 4159-B East 
112th, Cleveland 5, Ohio. 


$3.00 HOUR—home, sparetime, assem- 
bling pump lamps. Easy. Free Details. 
Ougor, Caldwell Arkansas. 


FREE Literature — Make 
Raising Fishworms and Crickets. 
Farm, Plains, Georgia. 


$100.00 WEEKLY spare room. Raise red- 
worms soilless way. Odorless. Charlie Mor- 
gan, Box 116C, Bushnell Florida. 


BUY Direct From Factories—Appliances, 
Cameras, Watches! Free details! Cam 
Company, 6810PS-20th Ave., Brooklyn 4, 
New York. 


IMMEDIATE Profits with no capital or 
experience: Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for complete 
free it. McGregor Magazine Agency, 
Dept. 9B, Mount Morris, Illinois. 


BIG Money—Operate own Fix-it Shop. 
Service household appliances, motors, 
mowers, saws, skates, etc. Free Book, 
Christy Trades School, A-201, 3214 Law- 
rence, Chicago 25. 


$250.00 WEEE spare time profit possible. 
Earn at home with new fascinating Print- 
ing method. $5 starts үн eus no money 
now. Free Confidential Facts and Valuable 
sample. Screen-Print, DR, Los Angeles 61. 


PLATE Baby Shoes, Jewelry, Gifts, 
bronze and colored pearl. We finance. Free 
booklet. Williamson, 11029 South Vermont, 


Los Angeles 44, 


$1.00 BRINGS You $18.00 Spare-Full 
Time Home-Business opportunity! Amaz- 
ing new velvet-spray transforms old ¢¢¢¢¢ 
. lamps. TV-radios, figurines, furniture— 
anything—into $$$$$ products! Free sam- 
les, 50 Business Opportunities Booklet. 
ma m Money. Flok-Kraft DR, Los An- 
geles 61. 


IMPORT-Export opportunity, profitable 
world-wide,  mail-order business from 
home, without capital, or travel abroad. 
Established world trader ships instruc- 
tion for no-risk examination. Experience 
unnecessary. Free details.  Mellinger, 
C69C, Los Angeles 24. 

$70 WEEKLY—Home, spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34757D, Los An- 
geles 34. 

INCREDIBLE New “Table-Top” Ma- 
chine manufacturers over 15.000 saleable 
products. Also laminates, encases, molds 


Big Money 
Carter 


and plates in bronze, chrome, or copper. | 


20c materials produce $10.00 products. Free 

Confidential etails and ome-Business 

er Plasti-Form, Dept. PS-12, Gardena, 
alif, 


EXCEPTIONALLY profitable opportu- 
nity in Tape Recording! Free Informa- 
tion. Baron's, Lynden, Washington. 


NEW Home-Import Mail Order Profitu- 
nity! Your mailbox stuffed with money! 
No selling. No experience. No investment. 
We supply everything. Free Details. Mail 
Order Distributors, (Import Division) 
Dept. B6CC. 15201 South Broadway, Los 
Angeles, Calif. 


COLLECT names for us, $1.00 each. In- 
structions 25c. Wilson's Specialties, Box 
61-P, Mt. Pleasant, Michigan. 


VENDING Machines—No Selling. er- 
ate A Route of Coin Machines and tod 
Am Profits. 32-Page Catalog Free. 


Parkway Machine Corporation, Dept. 18. 


715 Ensor Street, Baltimore 2, Maryland. 
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POPULAR SCIENCE OPPORTUNITIES 


BE Independent, be secure, have your | 


own big money mail order business. Earn 
$10,000 and up annually. Start from home. 

tart small and grow big. We set you up— 
show you how--guarantee results. You 
never invest one cent in inventory. All 
orders shipped for you. Collect cash in 
advance. Exciting details free. National 
Mail order Corp., Dept. 3B, P.O. Box 828, 
Wayne, New Jersey. 


TERRITORIES Open for ''Auto-Moly" 
Lubricant (doubles engine life). Small in- 
vestment . . . build future State Fran- 
chise, Pacific Lubricants, 5803-PS-12 Bevy- 
erly. Los Angeles 22, California. 

INVISIBLE Heweaving: $5-$10 per job 

sible reweaving burns, tears, moth- 
oles. Spare-full time. Free details. . Skil- 
Weave, Dept. EC-1312, 335 W. Madison, 
Chicago 6, Illinois. 


PLASTERCRAFT molds, liquid rubber, 
plasters, flocks, candle supplies. Catalog 
and manual free. Jayhawk Plasters, Blue 
Rapids, Kansas. 


MAKE fabulous weekly profits clipping 
newspaper items for publishers. Some 
clippings worth $5.00 each. Particulars 
free. National, 81-PS, Knickerbocker Sta- 
tion, New York City. 


` MAILORDER Beginners no cost plan. 
Armstrong's, 154 Darringston S.W., h- 
ington 24, D. C 


i 


WANT Greatest Cash Crop working for 
you? Write Ginseng, Asheville, N. C. 


FREE Book ‘990 Successful, Little- 
Known Businesses.” Work home! Plym- 
outh 52Р, Brooklyn 4, New York. 


EARN Good Money sharpening chain 
saws, scissors, cutters, knives. Free Man- 
Bal. Treyco, North Tonawanda 1, New 

ork, 


PACKAGE At Home! Items costing 2c 
in bulk sell for 40c on self-service racks. 
We show you how. Free home business de- 
раша. те, 2212AN Jesse Street, Los An- 
geles 23. 


A REAL Money making Franchise Op- 
Add Hundreds of Dollars to 
vour Present Income with the Imported 
Products of The Waltham Company, in 
beautiful ‘sight selling” display cases. We 
are appointing Distributors in your area, 
where we shall select & stock locations 
with these Imported Products. Your activ- 
ities will be to service each location, col- 
lect and restock. You do no selling. This 
is a dignified independent business of vour 
own, without interfering with vour pres- 
ent employment, takes only а few hours 
per week. May be expanded to full time if 
desired. All merchandise fully guaranteed, 
both to dealer & consumer. Inventory 
100% exchangeable. We will get you start- 
ed right. Minimum investment $1192.50 
cash necessary. Your investment covers 
Distributorship, Inventory & Display 
Units. You may Earn Back The Entire 
Original Investment Through Our Reorder 
Bonus Plan. Applicants who can qualify 
will be appointed as local distributors, 
must be responsible, a permanent resident, 
have use of car. Write today giving name, 
address and phone number to Time Indus- 
tries, 170 West 74th Street, New York 23, 
М. Y. Dept. 44. 


WANT Your Name with 1000 Mailers? 
25c does it one year. Dixie Mailers, King, 
North Carolina. 
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MONEYMAKING franchise can be ex- 
clusively yours. For free current franchise 
reviews information write Franchise 


WORLD'S Easiest Mailorder Busi- 
ness," Completely explained. (Published 
especially for beginners.) $1.00 postpaid. 


Neil H. Tasker, Shamokin, Pennsylvania. 


$128 PROFIT from $10 material-infor- 
mation. Simpson Enterprises, 170 Ellis, 
Peshtigo, Wisc. 


MARKETS Everywhere! Make Artistic 
concrete birdbaths, pottery. Best coloring. 
Home workshop. Hundred varieties. Free 
pictures, Hollywood Cementcraft, 8527-N 
Wonderland, Hollywood 46, California. 


BUY from manufacturers abroad. Send 
$1.00 for 30 names, addresses and items, 
2 e DDE Р. О. Box 9331, Asheville, 


MANUFACTURE Fishing Lures, None 
better. Start now, send $3.50—25 Samples 
complete. Quaker Lure Manufacturing 
company, 3514-24 N. Lawrence, Phila. 40, 

а. 


LIQUID Molding Rubber, Free Sample. 
Shelleraft Supplies, Chaney's, 1907-C East 
Road, Jacksonville 11, Fla. 


EXPORT-Import Business Made Easy. 
Individual setup service. Not just instruc- 
wae 152 West 42, New York 

y 3b. 


E не йн с сылай ы a = 
OPPORTUNITY to earn $15,000-$30,000 
annually. Franchise protected. Granted on 
$12,500 basis. Live at home. No merchan- 
dise to buy. Selfemployed. One of most 
exclusive and noncompetitive Businesses 
in United States and Canada. Send for 
free explanatory booklet. Harrell and 
Company, Box 8-D, Louisville, Illinois, 


FRANCHISES make profits! Operate 
your own exclusive franchised business. 
Write today for free interesting details. 
National Franchise Reports, Y-528, 333 
North Michigan, Chicago 1. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. Information free. Empire School 
of Piano Tuning, Champaign, Illinois. 
(Founded 1935.) 


FREE Report ''609 Odd, Successful Busi- 
nesses." Box 1001-H, Evanston, Ill. 


$200 WEEE, making signs. Sample 
signs, particulars, dime (refunded). Cook, 
Martin Avenue, Saratoga Springs, New 
ork. 


MAKE Figurines. Rubber for Molds, Ex- 
tra Thick. Free sample. W. Wooley, 2801-B 
Latrobe, Peoria, Ill. 


REPAIR Dolls; Make Rubber Stam 
Catalog *''75 Ideas’’ Free. Universal, 
1076-B, Peoria, Ill 


CANDIED Popcorn and Potato Chip 
Equipment. Eakins, Box 933-BO, Spring- 
field, Ohio. 


MAKE Money at Home! Respectable 
field. Experience unnecessary. No public 
contact. Nothing to grow or make. Excel- 
lent profit potentials! Free expert guidance 
helps you achieve success. Complete Plan. 
Details, $1.00 (Refundable). Columbia, 
45-09-SY Broadway, Long Island City 3. 
New York. 


MONEY Daily! Selling by Mail: every- 
thing furnished. Irvin's, Box 1053-2, Ok- 
lahoma City 1. 


OPERATE home Mail-order Business. 
Vosacek Distributors, 4444P5 Ute, San 
Diego 17, Calif. 


MONEY .. . spare time. My $10 Home 
Manufacturing Kit produces $128 sales! 
Information 4с stamp. Colangelo, 228 Tre- 
maine, Kenmore 17, New York. 


SELL Champion, AC, Autolite spark 
plugs. Reconditioned, electroplated, guar- 
anteed 10,000 miles. 100% profit. Free 
sample. Lee Plugs, 1608-K Roberts, Hous- 
ton 3, Texas. 


$34.70 TWO hours. Manufacturing Con- 
crete Produets. No Selling. Castings 72, 
2907 Dundee, Rapid City, South Dakota. 


RE-Cast junk batteries into new. Latest 
achievements. Battery Laboratories, Bayou 
LaBatre, Alabama. 


CASH from Sawdust, Tin-Cans, News- 
papers. Over 200 methods. Instructions 
$1.00. Charles Company, 42-DPS, Nor- 
wood, Ohio. 


FREE Book offer, “How I Made over 
$40,000.00 Year оп $100 investment, Selling 
M Mail'' Torrey, Box 42, Largo 24, Flor- 

a. 


WHEN answering ads, write directly to 
the advertiser, not to Popular Science. 
Always print legibly to avoid error. 


SPORTSMEN: Interested in & full or 
part time business of your own? Details on 
ming global sport $1.00. Conrad-Ragl- 


dale, Box 5092, Pasadena, Calif. 


BIG League Earnings $100 to $1000 Per 
Sale. You Don't Sell—Dignified Work By 
Appointment. Interview ‘‘live’’ leads for 
"Push Button Pizza Route Distributor- 
ships," multi-million dollar field. Distrib- 
utors invest $500 to $10,000 and service 
taverns, bowling alleys, etc., with fully 

repared Pizzas and miniature ovens that 

ke Pizzas in minutes. They refill and 
collect, part or full time. No truck, shop 
or experience necessary. We supply every- 
thing. No investment or inventory for you. 
Your advance commissions range from 
$100 to $1000 per deal. Sell 'Income" the 
world’s greatest commodity. Complete de- 
tails and simple instructions if accepted. 
Prepared Snax Inc.. Dept. D, 6 Xavier 
Drive, Yonkers, М. Y. 


POPULAR SCIENCE OPPORTUNITIES 


МАКЕ $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts, 
Bridgewater, Mass. 


he ee er А-НИН л" 
$3,000 MONTHLY Proft By Mail, 
UD M $2.00. LeCzel Box 85, Bell, 


$480.00 MONTHLY Raising Nightcrawl- 
ers, Redworms. Easy Soilless Method. 
Write Three Oaks Ranch. Dresden, Tenn. 


$200.00 MONTHLY. Spare Time with 
Tablesaw, Bandsaw or Jigsaw. Write: 
Holiday House, Box 1825-B, Vancouver, 
Washington. 


COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties, tiles. Basement 
leak-sealing. Money-making projects. Book- 
let, details free. Men only. National Pot- 
teries, Grand Rapids, ''Minnesota.'' 


BAKE New Greaseless Doughnuts In 
Kitchen. Sell stores. Free recipes. Sum- 


mers. 3605 South 15th, Minneapolis 7, 

Minnesota. 

38 MONEYMAKING 
OPPORTUNITIES 


EASY to Earn Extra Money! Free 100 
pace Catalog. Tandy Leather Company, 
ox 791, 537, Fort Worth, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


MAKE Money Writing Short Para- 
graphs! No tedious study. I tell you what 
o write, where and how to sell; and sup- 
ply lis of editors buying from ‘beginners. 
y small checks add up quickly. Write 
Send for free facts. 


to sell right away. 
Dept. С-86А-Х, 7464 


Benson Barrett, 
Clark, Chicago 260. 


Chicago 26, Illinois. 


DETECTIVES—Work home—tTravel. Ex- 

rience unnecessary. Detective Particu- 

rs free. Write Wagoner, P-125 West 
86th, New York 24. 


MINE Raising information free. Com- 
plete. Lake Superior Mink Farm, Su- 
perior EE, Wisconsin. 


NEW Magazine shows you how to make 
mail order pay. Free details. Mail Order 
Business, Dept. P-103, 550 Fifth Avenue, 
New York 36 


VENDING Machine—No Selling. Oper- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine а оте d^ Dept. 19, 
"15 Ensor Street, Baltimore 2 Maryland. 


tion, New York Ci ty. 


MEN — Women! Start Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs 11c brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 а day. Write for 
full particulars Free, Rush name on post- 
card to Warner, Room CL-3-L, 1512 Jar- 
vis, Chicago 26, Ш. 


EARN Extra Money Now. Take orders 
for al magazine subscriptions. Friends 
and neighbors are your prospects. For new 
profits and pleasure, write today for com- 
plete, free kit. McGregor Magazine Agen- 
су, Dept. 10M, Mount Morris, Illinois. 


МАКЕ $5,000 yearly sparetime raising 
mink, chinchillas, nutria, etc. Free book- 
let reveals proved plans. Write: Furs, 588 
Mt. Pleasant Road. Toronto 2, Canada. 


PLATE Baby Shoes, jewelry, gifts, 
bronze and colored pearl We finance. Free 
booklet. Williamson, 11029 South Vermont, 
Los Angeles 44. 


MAKE Money clipping newspaper items. 
For information write Fera-Pat's News- 
clipping Guide, 130 Cumberland Ave., Ma- 
sontown, Pa. 


| pinking shears. Details free. 


MAKE Big Money with fast-selling line 
self-help Manuscripts—many titles! Im- 
prints available; drop shipments if desired! 


Complete details to Established Mailorder | 
Box 2580-PS, 


Dealers only! Economy, 
Greensboro, North Carolina. 


$50 WEEKLY Spare time, home oper- 


ated. Sharpening all types of scissors and 
Serr-Edge, 


4473 West 180 Street, Cleveland 35, Ohio. 


TYPING—Home, sparetime. Refundable 


money-making instructions 50c. Inter- 


state, 37-9 Besch, Albany 9, N. Y. 
EMERGENCY; Start any. С^ without 


0 Ppd. Apex 
San Jose, 


ignition key, guaranteed. $ 
Engineering, 1127  Auzerais, 
California. 


IN 1852 I was unemployed, broke. Today 


own $18,000 home, drive Cadillac, have 
bank account. Anyone can do this. М. 


Cole, 217 West 49th, Bradenton, Florida. 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory. Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 1. 


JUST 1 Hour A Day. Earn Up To $1870 
Per Month. Experience Not Required. No 
Age Limit, Send $1.00. Refundable Coupon 
Sent. George Thacker, 11007 Maple Ave., 


Bloomington, California. 


MAKE Money Clipping Newspa ers. For 
information, write, Newscraft, PS-983-E. 
Main, Columbus 5, Ohio. 


WANT to make $5,000 Yearly or more 
in respectable, easily learned and operated 
Mailorder Business? Experience unneces- 
sary. Valuable help given. Rush $1.00 (Re- 
fundable) for Complete Plan, Details. Co- 
lumbia, 45-09-SX Broadway, Long Island 
City 3, New York. 


OPERATE Profitable Mailorder Busi- 


ness! Gilbert Risden, 1461 Hubbard, De- 
troit 9, Michigan. 


CASH markets for boxtops, dolls, rel- 


ics, and hundreds of other items. Write 
.| See 124 No. Mabel, Sioux Falls, Бо. 
al 


100% PROFIT. No Investment. Stamp 
brings Samples, Details. Miller's, Box 584, 
Brooklyn 1, New York. 


BIG Profits in pest control, full time— 
part time. Free details. Baylab, Box 21, 
Cam bridge. Maryland. 


$15.00 THOUSAND addressing enve- 
lopes, postcards, nome—longhand, type- 


writer. Particulars free. R. Economy, Box | 


2980, Greensboro, North Carolina. 


CIGARETTES—Make 20 plain or filter- 
tips for 9c. Facts free. Moberly, Box 911, 
Owensboro, Kentucky. 


SELL Aluminum Siding, Awnings Whole- 


sale! Write Groff, Box 10446, Tampa, 
Florida. | : 
38A BUY IT WHOLESALE 


LARGEST Wholesale Supply Source in 


U.S. Get free catalogs. Furniture, cloth- 
ing, appliances, autos and accessories, 
farm equipment, tools, housewares, hobby 
supplies. Free details. Associated Whole- 


salers, Box 2758-C, Sioux City 6, Iowa. 


—— —„——————. 


NEW DeLuxe Multicolor wholesale cat- 
alog, automobile catalog, and others. Na- 


tionally advertised merchandise. House- | 


wares, appliances, refrigerators, freezers, 
washers, drvers, television, radios, rugs, 
furniture, sewing machines, clothing, lug- 
gage, binoculars, honographs, musical 
instruments, recorders, cameras, projec- 
tors, typewriters, power tools, toys, no- 
tions, sporting goods, watches, ewelry, 
novelties, vitamins, drug sundries, cos- 
metics, books, school supplies, practically 
everything. Famous brands. Huge dis- 
counts up to 40 to 70%. Postcard: Selbyco, 
Decatur 6, Illinois. 


ee дагалонаи I LT a rae 


WHOLESALE! World's Largest Supply. 


Buy from 679 American, European, Japa- 

nese wholesalers. Tailormade suits from 

Hongkong. 123 dropship catalogs. Rock- 

bottom prices. Free details. International 

mou 216-PS Jackson, Chicago б, 
nois. 


RAISED, 7/16” metal letters, numerals. 


Black; white; gold. 150, $3.95. RNG Sales, 
PS, Wildomar, California. 


2,000 PAGES Wholesale Catalogs. Write. 


Mosaser, Box 47-A, Newark, Ohio. 


100,000 PRODUCTS Wholesale! Terrific 


Bargains! United нен, 1265D 


Broadway, New York 1 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog. Carvin, PSW, Covina, 
California. 


FREE Money-Saving Catalog. Surplus 
and newly manufactured equipment and 
tools for workshop, home, boats, farm, 
factory. Write: Groban, 1139 South Wa- 
bash, Chicago 5, Illinois. 


FANTASTIC Bargains! We Undersell 
Discount Houses! Gifts, Appliances, Toys, 
Watches; Everything! Catalogue 35c. H. 
East's Discounts, 61 McLean Avenue, Cin- 
cinnati 15, Ohio. 

BELOW Wholesale most merchandise. 
b bod Factory Buyers, 446 Jacksonville, 

nois. 


39 FORMULAS, PLANS, ETC. 


_FORMULAS—AIl Kinds—Moneymakers. 
IE cataloga, Dime. Kemico, Park Ridge 
j, ois. 


FORMULAS of all kinds, receipts and 
processing of valuable items. Catalog free. 
Chemist, Box 522, Columbia, Missouri, 


LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 


FREE Formula catalog, latest money 
makers. Western Chemical, Salem, Ore. 


SPECIAL Formulas for latest money- 
making discoveries. New! Good! 
able! Valuable Literature Free! 
Chemist, 1517-N, Tampa, Florida. 


40 PLASTICS 


NEW Liquid casting plastic, clear, col- 
ors. Embed real flowers, butterflies, pho- 
tos, coins. Send 25c for two handbooks 
"How to Cast Liquid Plastics” and “How 
to Make Extra Money at Home.” Casto- 
lite, Dept. P-102, Woodstock, Illinois. 


CELLULOID scrap. Sheets, state thick- 
ness, colors. Box 333, Kearney, New Jersey. 


MAKE your own plastic jewelry, cast- 
ings and embeddings. Introductory jew- 
elry kit $3.95 or send 25c for catalog. 
Castacraft Сор, Dept. 5-12, Box 555, 
Palo Alto, Cali 


PLASTIC Embedding for fun and profit, 
no oven. Make beautiful jewelry, decora- 
tive panels, science specimen castings. 
Catalog 25c. Natcol Plastics, Box 444, 
Yucaipa 4, California. 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, Р.О. Box 168B, 
Hanover, Pennsylvania. 


REPAIRING—Simplified molding, trial 
unit, $2.00. Hallmark Dental Co., Box 
1924, Detroit 31, Mich Michigan. 


NEW! Electric Plastic Laminating Kit. 


Hobby. Easy. Profitable. Details. Burr, 330 
East Centre, Ealamazoo, Mich. 


41 SCIENCE & CHEMISTRY 


AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of b- 
orato Supplies. Only 35c. National 
Scientific Co., Dept. PS-12, 13 8. Park 
Avenue, Lombard, Illinois. 


MICROSCOPE slides, anatomical. Free 


list. Bay, 409 Roosevelt Way, San Fran- 
cisco 14, California. 


EXPERIMENTERS! Electro Mineral 
unit sends code many feet with 25 drops 
of water! Science demonstrations. Unlim- 
ited possibilities. Guaranteed. $1.50 post- 
paid. Bonus for circuits submitted. Shoff- 
ner's, Box 335, Hamilton, Montana. 
CHEMICALS, apparatus, glassware. Il- 
lustrated catalogue 25c. Bio Chemical 
Products, 30P Somerset, Belmont 78, Mas- 
sachusetts. 


232 PAGE Catalog $2.00. Laboratory Ma- 


terials, 7319 Vincennes, Chicago, Illinois. 


UNUSUAL Chemistry books, courses, 
kits! Rare chemicals, cheap! Catalog 25c. 


National, Box 133-A, Palo Alto, Calif. 


ROCKETS, Plans for three missiles, 
fuels, 10c. Send 25c for plans and illus- 
trated catalog. Central Rocket Co., Wau- 
paca, Wisconsin. 


ROCKET Chemicals, Catalog 25c. Keefe 


Scientific, 159-10 Hillside Avenue, Ja- 
maica, New York. 


EXPERIMENTERS: New! Bigger Cata- 


log and ''Experiments Booklet". Only— 
25c. Hagenow Laboratories, Manitowoc, 
Wisconsin. 
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POPULAR SCIENCE OPPORTUNITIES 


BOOKLETS! ‘‘Chemistry,’’ ''Elec- 
trons," “Science, ‘‘Atoms,’’ ‘“‘Astron- 
omy,” “Physics.” “Mathematics,” ''Heat,'' 
“Sound,” “Geometry.” 10c Each. Franks, 
3121 South Racine, Chicago 8. 


ILLUSTRATED Science catalog—25c. 
Winn Chemicals, 124 West 23, New York 


Hl. — | D ш 

COSMIC chemistry! Amazing new scien- 
tific explanation of Life. Booklet 10c. 
Martinus’ Cosmology, P.O. Box 124-P, 
North Bergen, N. J. 

CATALOG 25c. 
with $15.00 order. Laboratory Sales, Box 
161-B, Brighton, Mass. _ ee ee eee 

ILLUSTRATED Catalog: Chemistry, 
mineralogy, ышы 25c. Tracey Labora- 
tories, Evanston, Illinois. 

MICROSCOPES, Radios, Surveying, 
everything Japanese. Catalog 25c. Magni- 
fication Instrument, 2 E. 45, New York 17. 


42 EMPLOYMENT INFORMATION 


FREE Information — USA Overseas 
Jobs, High Pay, Transportation—Futures, 
сери F. 215 West 34th Street, New York 
City 1. 


^ FOREIGN Jobs—Latin America, Alaska, 


Canada, up to $1500 monthly. Up-to-date | 


1960 Foreign Service Directory gives com- 


lete information, hot list of firms hiring | 
and Civilian Construction, | 


or Military 
Aircraft, Oil, Exporters-Importers, Min- 
ing How-When-Where to apply. 12th Suc- 
cessful year. $1.00. Global Reports, Box 
2873-P, Los Angeles 8, California. 

HIGH Pay Overseas, Domestic Jobs. 


Men, Women. Generous Benefits. Com- 
panies Pay Transportation. For Info; 
write: World Wide, Dept  C-6, 149 М. 
Franklin St, Hempstead, N. Y. А 

FOREIGN Employment Information. 


Work overseas. Travel, adventure. Europe, 
Africa, Asia, Canada, Alaska. Earn as 
much as $1,600 monthly. Construction 
men, truck drivers, clerks, teachers, pro- 
fessionals, etc. Fabulous opportunities. 
Most complete information, application 
blanks, etc. Sent by return mail same day 
received. Send $2.00 to Dept. PS, Foreign 
Bureau, Р. О. Box 512, New Orleans, 
Louisiana. 

JOBS: High pay. Foreign countries, 
USA. All trades. Write Dept. 55E, Na- 
tional Employment Information, 1020 
Broad, Newark, N. J 


DIRECTORY Reports. Construction, 
aviation, shipping, cilfields, government, 
manufacturing, trucking, etc. Foreign- 
Stateside. Helpful information plus job- 
getting tips on preparing application let- 
ters. Unconditional money-back guarantee 
of satisfaction. Act Today. Only $2.00. 
($2.25 Airmail) (C.O.D.'s Accepted) Re- 
search Services, Meramec Building, St. 
Louis 5-PS, Missouri. _________ 

HIGH Paving foreign jobs, Far East, 
Europe, South America, Jobs on ships and 
civil service. For Information, write to 
International Employment, P.O. Box 115, 
Boston 27, Mass. — | .—  — J— |. 

FACTS about Technical Writers. How 
they earn to $1000 monthly writing tech- 
nical manuals following easy government- 
furnished instructions. 30-page Bulletin 
gives inside information, how to get a job, 
trade secrets, sample resume, employers’ 
addresses. Unlimited future. Thousands of 
Space project jobs waiting! No degree or 
instruction course required. $3.00 ($3.25 
airmail). The Technical Writer, Box 26055, 
Edendale Station, Los Angeles, California. 

JAPAN! Far East! Many hi-paving jobs 
available now. All types. Complete, de- 
tailed reports $2.00. Walts, Box 903, 
C.P.O., Tokyo. im | 

JOB Hunting? Learn How Experienced 
Job-Hunters Find And Land Better Jobs. 


Hobbs Publications, 32-A Bruce, ShreWS- | others. For free samples, details, write 


bury, Massachusetts. 


GOOD Salaries—Petroleum, Construc- 


tion, Manufacturing, Teachers, Etc. Tech- | 


nical, Professional Personnel. Travel paid. 
Living allowances, Bonuses, U.S. Tax 
Exempt. Information $2.25 air mailed. 
Colombian Opportunities, Apartado Aereo 
14448, Bogota. Colombia. 
BORED? Want a change? Immediate 
ob openings. Germany, Great Britain, 
weden, Switzerland. Information $2.00. 


Charles Erikson, 6857 Franklin Avenue, | 


Los Angeles 28. 
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Expendibles kit free | 
| Dealers sold $5,000 to $25,000 in 1959. We 


| without one penny cost and agree to show | 


| veniences for home, car. Send no money. 


| Sample Free, 


| matchbooks. Free catalog and sales outfit. 
| Matchcorp, Dept. PS-120, Chicago 32. 


43 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats бос; Mackinaws 35c; Shoes 12!5c; 
Ladies’ Coats 30c; Dresses 15с. Enormous: 
profits. Catalog Free. Nathan Portnoy As- 
"ue eas 2109-J Roosevelt Road, Chicago 


E] 


"FOG-STOP' Windshield Cloth. In- 
stantly removes blurry Mist, Frost, Sleet, 
Snow. Stops windshield fogging. Samples 
sent on trial. Kristee 75, Akron, Ohio. 


START Your Own Business On Credit 
(U.S. and Canada). Your own boss. 1596 


supply stocks, equipment on credit. 200 
home necessities. Sales experience unnec- 
essary. Pleasant profitable business backed 
by world-wide industry. Write Rawleigh's, 


MONEY-Making Opportunity! Take big 
profit orders for world famous Patented 
Varieties Fruit Trees. Also Flowering 
Shrubs, Roses, Vines. Big Sales outfit 
Free. Stark Bros., Desk 30161, Louisiana, 
Missouri 


JAPAN’S Finest. Exotic Earrings! De- 
taila Free. Ohga, PSER213, Sigakenkusatu, 
apan, 


AUTOMATIC bed warming sheet, you 
sleep on, not under. Outsells electric 
blankets 10 ways, costs less. Generous 
profits. Patented Products Corp., Dept. 
PS1260, Danville, Ohio. 


WILL you wear new suits and topcoats | 


them to friends? You can make up to 
$30.00 in a day even in spare time, without 
canvassing. J. C. Field & Son, Inc., Dept. 
Е Harrison & Throop Sts., Chicago 


BIG  Profits—Stamp Social Security 
Plates Key Protectors, Sample—50c. Cata- 
log Free. General Products, 11 No. Pearl 
St.. Albany 7, N. Y. 


SEEKING New Products? Get my outfit 
47 moneymaking specialties. Latest con- 


Just your name. Kristee, 78, Akron, Ohio. 


AGENTS—300% profit selling genuine 
gold window letters; stores and offices. 
Free samples. Metallic Sign Letter Co., 
1217-E West Newport, Chicago. 


MAKE $10-$100 A Day! Sell New 5 Year 
Light Bulbs. Guaranteed. Send For Sample | 
6 Pack $1.98, Sells For $4.69. Free Details. | 
Sunmaster, 366 Fifth Ave., Dept. 12PSC. 
New York City. | 


CALENDARS, Advertising Novelties, | 
Matches. All styles, including Religious. 


Advertising Novelties, Book Matches. etc. 
Fleming Calendar Co., Promotional Divi- 
sion, 6539 Cottage Grove, Chicago 37, Ill. 


EVERY Man A Prospect. Refundable 
sales kit offer showing line belt buckles. 
tie clasps, money clips, cuff links, lapels, 
identification badges. individualized with 
customer's name and emblems. Cap badges 
for trucking, bus, taxi, police. firemen, 


also heavy construction emblems. Choice | sample lesson. Chicago School, 2,328-WM 


| Milwaukee, Chicago 47. 


3000 emblems. Hook-Fast, Box 1425PS, 
Providence, R. I. 


—— а... 


Са LEAF Ze 


FREE! tiful Mexican curios! Rush | 
E! Beautiful Mexican curios! Rush  vancement? We can help you qualify! 


30c stamps (Refunded). Sylvial, Apartado 
9036, Mexico City. 


START Making Money Now. Earn top 
commissions taking orders for all maga- 
zine subscriptions Friends and neighbors 
are your prospects. No experience needed. 
Write for free money-making kit. Mc- 
Gregor Magazine Agency, Dept. 8А, Mount 
Morris, Illinois. 


MEN! Women! 6055 profit on cosmetics. 
Famous nationally advertised Hollywood 
cosmetics pay 60%. Make $25 day up. Hire 


Studio Girl, Glendale, Calif. Dept. 11012J. 


MAKE Profitable Men's-Women's wear. 
Sunmade, Brockton 64, 


Massachusetts. 


BUSINESS of your own. Earning poten- 
tial as high as $40.000 annually. Issued | 
on $12.500 base. No merchandise to buy. 
Send for free explanatory booklet. Harrell 
& Company, Box 8-DD, Louisville, Ill 


MAKE Extra Money Selling advertising 


| weight Presto Fire Extinguisher. 


| censed 


YOUR free copy of World's biggest sales 
magazine tells you how and where to 


| make more money on your own in selling. 


Write Specialty Salesman Magazine, Desk 
6B, 307 North Michigan, Chicago 1. 


MAKE Extra Money—Big Cash Com- 
missions plus ериш for you and your 
customers. Sell Advertising Book Matches 
—sensational new  Tenorama, Glamour 
Girls, Hillbillies; dozens others. All sizes— 
Quick daily sales; big repeat business. 
Free Master Kit makes selling easy—no 
experience necessary. Superior Match, 
Pept. P-1260, 7530 Greenwood, Chicago 19, 


IF you're interested in making money 
in selling, see the hundreds of exceptional 
opportunities in Salesman's Opportunity 
Magazine. Send name for your copy, ab- 


| solutely free. Tell us what you're selling 


now. Opportunity, 848 N. Dearborn, Dept. 
18, Chicago 10, Illinois. ! 

WILL You test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home, car. Send no money. Just your 
name. Kristee, 104, Akron, Ohio. 


` SENSATIONAL new  longer-burning 
Light Bulb. Amazing Free Replacement 
Guarantee—never again buy light bulbs. 
No competition. Multi-million dollar mar- 
ket yours alone. Make small fortune even 
spare time. Incredibly quick sales. Free 
sales kit. Merlite (Bulb Div.), 114 E. 32nd, 
Dept. C-74Y, New York 16. 


EARN Big Commission Full Or Part 
Time. Build profitable business of your 
own selling America’s largest line low 
priced business printing. 360 page catalog 
samples hundred of items used daily by 
business people. Imprinted ball pens low 
as $8.95 for 100. Big full color catalog low 
priced advertising specialties included. 
Free sales kit. National Press, Dept. 9, 
North Chicago, Illinois. | 

$1,000.00 A month for making dramatic 
3-second demonstration of amazing light- 

ew 
chemical used by Airforce snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want it. Free Eit. Merlite, 
114 E. 32nd, Dept. P66Y, New York 16. 


FREE Start! Your Own Business! Pri- 


vate Labels! Big Easy Profits! Free 

Sample. VitaMins Wholesale, 2908-V Bev- 

rly, Los Angeles 57. 

45 EDUCATIONAL & 
INSTRUCTION 


our ге- 
amazing new 


LEARN While Asleep with 
corder, phonograph ог 
"Electronic Educator” endless tape re- 
corded. Details free. Research Association, 


| ;, Box 24-NN, Olympia, Washington. 
| Varnished 12 sheets. Girls. Hundreds of BOA aN, VAYIBDIB, YBSHHAEVOL. | 


HIGH School Diploma at home. Li- 
teachers. Approved materials. 
Southern States Academy, Station E-12, 
Atlanta, Ga. 

USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain, Pisgah, Alabama. 


MASTER Watchmaking at home. Free 


5 ——— د 


WANT а Diesel Job? Higher Pay? Ad- 


Complete Diesel, Tractor and Heavy 
Equipment and Cummins Diese] Engine 
Shop-method home-training courses avail- 
able. Write today. Interstate Training 
Service, Dept. B-2, Portland 12, Ore. 


COMPLETE Your High School at home 
in spare time with 63-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
поре, 2946, Drexel at 58th, Chicago 37, 

inois. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System. Ellis, Box 200, 


| Cedar Grove, North Carolina. 


DEVELOP Your voice—for more success 
in business, social life! Free booklet. (Give 
age.) PV Institute, 210 South Clinton, 
Studio EP-1, Chicago 6. 


ENGINEERING and Art Degrees earned 
through home study. Electronics, Electri- 
cal, Mechanical, Civil, Physics, Liberal 


| Arts. When writing, Coli course desired. 
е 


44 HIGH-GRADE SALESMEN | 


Pacific International College of Arts & 
Sclences, primarily а correspondence 
school. Resident classes also carried. 
5719-A Santa Monica Boulevard, Holly- 
wood 38, California. 


ANALYZE Handwriting for profit, pleas- 
ure, Free sample lesson, catalog reveals 
plan. Write Igas, Inc., Dept. 1, Springfield 
4, Missouri. 


LEARN  Auctioneering. 
Missouri Auction School, 
Kansas City, Missouri. 


BE A Real Estate Broker, Insure Secu- 
rity for yourself and your family. Study at 
home. Prepare for state examination. GI 
approved. Write for Free Book Today. 
Weaver School of Real Estate, 20188 
Grand, Kansas City, Missouri. 


BECOME Tax Consultant. Graduates 
earn $1,000-$3,000 every tax season pre- 
aring returns evenings. State approved. 
nion Institute, Lakewood 1T, N. J. 


CIVIL Service. Learn about this field of 
work and how you can prepare yourselt by 
home study for a high entrance mark. 
Private organization. Free booklet. No ob- 
ligation. Franklin Institute, Dept. W952, 
Rochester 4, N. Y. 


“HOW To Train Horses''—A book every 
one who likes horses should have. Free. 
No obligation. Simply address  Beery 
School, Dept. 5812, Pleasant Hill, Ohio. 


PIANO Tuning Pays. Big money in 
spare time. Learn at home in 30 days. No 
musical knowledge necessary.  Phono- 
graph, records, tools and instructions fur- 
nished. Electronic tuning also taught. 
Free catalog. Capital Tuning School, 3160 
S.W. 16th Court, Ft. Lauderdale, Fla. 


FREE General Catalog—100 Pages Text 
vocational, educational, instructional sub- 
ects. Millions of volumes, new and used. 

argain prices. Books bought. Est. 1902. 
Long's College Book Co., Dept. PS, Co- 
lumbus 1, Ohio. 


USED Correspondence Courses (Bought 
and Sold) Money Back Guarantee. Gem, 
Dept. 12-S, Linwood, New Jersey. 


GAME Warden, Government Hunter, 
Forestry, Park and wildlife service an- 


Free catalog. 
Box 8466-45, 


nounce job openings regularly. Enjoy out- | 


door work, good pay, real security. Com- 
plete information Free! Write North 
American School of Conservation, Dept. 
18CB, 810 Dodsworth, Covina, Calif. 


YOGA training at home brings you new 
energy, self-confidence, a better way of 
life! Profit now from the wisdom of the 
Yogis. Send for free trial lesson in Yoga 
today! Insight School, Dept. 9120, 845 Chi- 
cago Avenue, Evanston, Illinois. 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State 
age. Institute Applied Science, 1950 
Sunnyside, Dept. 339, Chicago 40, Illinois. 


FREE L.P. Record and book gives in- 
structive facts about Sleep-Education and 
the Audio Educator—the short cut method 
to learning and self-development. No ob- 
ligation. SDRF, Dept. 5-12, 104 East 40th 
Street, New York 16, N. Y. | 

REASONERS — read “Open Mind" — 
Freethought monthly. Annual subscrip- 
tion-membership $3.00. SSofA, Box 485- 
PS, Newark 1l, New Jersey. 


SELF-Study Drawing Courses (Mechani- 
cal, Electronics, Architectural, Art) Send 
$2.25 subject or $9.00 special main chap- 
ters. Louis D. Prior, Inc., 23-09 169th St., 
Whitestone 57, N. Y. 


LEARN to sing beautifully, Unlimited 
opportunities. Inexpensive course. Sun- 
land, 3362 М. Romero Rd., Tucson, Ari- 
zona. 

LEARN Your Chords. 
tails 10c. Echo, 1863 S.W. 
Miami 44, Florida. 


Simplified, de- 
65th Ave., 


OWN local collection office. Pays big. | 


Franklin Credit, Roanoke, Virginia. 


ATTENTION!! Learn the Morse Code in 
minutes by a proven method, copyright 
1960. Send $2.00 to: Easy Method Morse 
System, Box 86, Perrysburg, Ohio. 


FINGERPRINTING Course $12.00 Di- 
ploma Awarded. Details Free. Alabama 
School of Fingerprinting, Box 185-B, Fair- 
field, Alabama. _ a 

BULLDOZER operators needed! High 
wages. Learn now! Nationwide Training, 
Box 7400, Washington 4, D. C. 


MATHEMATICS, science, business. Free | 


home study catalog. Technical Training 
есе, Dept. 146SG, Brooklyn 14, New 
or 


POPULAR SCIENCE OPPORTUNITIES 


. ee 


nomical homestudy. 
Howard Schools, 322 Glover, Kansas City 
5, Missouri. 


Miami Beach, Florida. 


WANT that promotion—better job? De- | 


tails free. F. M. Publications, 5415 York 
Blvd., Los Angeles 42, Calif. 


MEN wanted. Learn Auto-Diesel Me- 
chanics in our shops. Learn with tools on 


| real equipment. Earn While You Learn. 


Many of our graduates earn $125 a week 
and up. Write for free bulletin. Auto- 
Diesel College, Dept. 262, Nashville 3, 
Tenn. 

ORGAN  Instruction—New Approach; 
Free Details. Afsco Publishers, 414 E. 
Valley, San Gabriel, California. 


46 ` CONTESTS 


luth 12, Minnesota. 


MONTHLY Puzzle contests: Cash Prizes! 
Spence, Box 11569, St. Petersburg, Fla. 


CONTEST Information, Latest Contests. 
gend Dime. Guidebooks, Box 246, Decorah, 
Owa. 


7 DETECTIVES 


DETECTIVE Profession. Home Study. 
Badge, Certificate, Future. Box 41197-G, 
Los Angeles 41, California. 


DETECTIVE Training. Phillips Secret 
Service System, 1917-C North Kenneth, 
Chicago 39, П. 


DETECTIVES—Work home-—Travel. EX- 

erience unnecessary. Detective Particu- 
ars Їгее. Write Wagoner, P-125 West 
86th, New York 24. qe 

DETECTIVE Course. Credentials. Di- 
ploma. Free information. Southwestern 
Institute Criminology, 510-B lowa, Geron- 
imo, Oklahoma. 

DETECTIVE Training — Free Booklet 
covering approved home-study plan. Write 
National Detective Academy. Dept. E, 722 
West Chapman Avenue, Orange, Cali- 


| = 


48 LANGUAGE OUTFITS 


LEARN world interlanguage endorsed by 
Unesco. Free lesson. Esperanto, Middleton, 
Wisconsin. 


50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 


MAILING Lists—1000 names $5.00. Your 
circulars mailed 1000—$4.00. Free Litera- 
ture. Dixie Mailers, King, N. C. 


51 SPECIAL SERVICES 


3-DAY service on the new beautiful per- 
sonalized slim-line Christmas cards made 


TELL Your Congressman What You 


| Think On Efficient Letter Form. Send $1 


for Four, 30c For One To: Letterforms, 
P.O. Box 257, Orinda, California. 


| 52 AUTHORS SERVICE 


WANT Your Book Published? Learn how 


we publish, advertise, promote, distribute. | 


Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


SAVE! Circulars, brochures, folders, etc. 
Designed and printed. Samples. Flair, 
8 West 45th, New York City 36. . 

ADVERTISE: 24 words, 100 Canadian 
Newspapers, $5.50. Lists Free. Advertising 
Bureau, 10511-P Springfield, Chicago 55. 

FREE! Red-hot book, “More Profit 
From Your Advertising.’’ Lists best Mail 
Order Magazine, Newspapers. Adservice, 
516A Cornelia, Chicago 13. 


54 CARTOONING, SIGN 
PAINTING, CHALK TALKS 


“HOW to Make Money With Simple . 


Cartoons’’—A book everyone who likes to 
draw should have. It is free; no obliga- 
tion. Simply address Cartoonists’ Ex- 
change, Dept. 1912-C, Pleasant Hill, Ohio. 


CARTOONERAMA Teaches you cartoon- 


| ing in a new 24 Lesson Course. Free Bro- 


chure. CFA, Box 263Q, Branford, Con- 
necticut. 


PAINT Signs! Using Patterns! Trial Al- 
phabet $1.00. Harwell, PS-1260, Byrds- 
town, Tennessee. 


AMAZING Alphabet Art! Draw Profes- 
sional Cartoons From Handwriting. Infor- 
mation: 123-35PS 82 Rd., Kew Gardens 15, 
New York. 


55 TYPEWRITERS & 
OFFICE MACHINES | 
TYPEWRITERS, Printing Duplicating 
ones É mo up. Write Dixie Graph, 


| 56 RUBBER STAMPS & 


OFFICE SUPPLIES 


THREE line self-inking pocket rubber 
stamp, 75c. 1000 gummed name and ad- 
dress labels, 75c. H. Pachal, 8316 Halldale 
Avenue, Los Angeles 47, California. 


UP To Four Lines, Indexed, Cushioned 
Stamp. $1.00. Fast. Chambers Company, 
8316-2 Hanon, Ft. Worth 8, Texas. 


FREE Rubber Stamp Literature. Stock 
Stamps. Signature Stamps $3.50. Dating 
Numbering Stamps. All Size Pads. 
Shipping & Business Labels (All Sizes). 
Personalized Scratch Pads. Free Business 
Printing Catalog. Youngers Stamp Shop, 
Princeton, lowa. 


1000 NAME and address labels in plastic 
box 88c. Three line pocket rubber stamp 
88с. Satisfaction guaranteed. Jordan's, 
952 West O'Connor, Lima. Ohio. 


THREE line pocket rubber stamp, self- 


inking, $1.00. L. Watson, P.O. Box 162, 
St. Charles, Illinois. 


57 PRINTING, 
MULTIGRAPHING, ETC. 


e Pile ihe ена inct ase А‏ ت 
BUSINESS Cards Raised—$3.50—1000.‏ 
Super Oflset—8!2x11—$4.85—1000. Graph-‏ 
ic, 780 Main, Hackensack, New Jersey.‏ 
BUSINESS Cards, ''Raised Let-‏ 1,000 
ters" $3.95, Samples. Pioneer, P5132,‏ 
Island Park, New York. |‏ 
FREE Catalogs. Postpaid printing, Rub-‏ 
ber stamps. D M Press, Sebastopol, Calif.‏ 
OFFSET Printing—24 Hour Service—‏ 
8!5x11, $18.50—5000. National‏ $6.75—1000 
ети, 300 West 43га St., New York City‏ 


е 


COLORED or white 815х11 offset. $6.50— 
1000; $18—5000. Fast! Flair, 10 West 45th, 
New York City 36. 


OFFSET Printing, 1000—815x11, $5.50. 
Alpine, Box 676-FA, Cupertino, Calif. 


BUSINESS Cards 1000—$2.95. Rubber 
Stamps. Weiss, Box 8304, Kansas City, 
Missouri. | | 

100 634 Envelopes. 100 515х815 Letter- 
heads printed, $2.35. M. Fort , R3, 
Dillsburg, Pa. ; TUNE UM 

FREE Catalog postpaid printing. Mc- 
Donald, 545 North Oakland, Pasadena 4, 
California. 


1,000 RAISED letter business cards, 
$3.45. Sterling Press, 545-B Fifth Avenue, 
New York 17, N. Y. Samples. _ 

500 434x214 Four Line Stickers $1.00, Red 
Border $1.50. Moritz, 312 Tuscola, Sagi- 


naw, Mich. 


1000 RAISED business cards, $3.75. 


Speedy service. Samples. Alro, Box 566, 


Nyack, New York. 


GOOD Printing. Low prices. Free sam- 
ples. Cox, 1004 South N, Midland, Texas. 

SILE screen printing, Photo Stencils, 
Art service. Investigate. Boettger, 963, 
Dorothy, New Jersey. 


LETTERHEADS, Circulars, etc. Price 


list. Valaitis, 1705 South 2nd, Phila. 10, P 


QUALITY Business Printing, Free price 
list, samples, Fletcher, Orford, New 
Hampshire. 
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58 PRINTING OUTFITS, 


SUPPLIES 


PRINTING Outfits, type. 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8. Meriden, Conn. 


PRINTING Presses, Type, Supplies, 
Lists, 4c. Turnbaugh Service, Mechanics- 
burg, P Pa. 


^ MAKE Your Own self- molding rubber 
stamps and printing cuts. Plexirubber, 
Argyle 2, Wisconsin. 

RUBBER Stamp Presses, Supplies. 
Kiewiet, 2025 Barney Road, Kalamazoo, 
Michigan. | 

TYPE cases, cabinets. 
Catalog. King McKay Company, 
Telegraph, Southfield, Michigan. 

RUBBER Stamp Stamp Presses, Hydraulic Op- 
erated. Electrically heated. Sizes 5"x8" 
87x12", 10"x15", starting outfits, supplies, 
Printing Presses, Custom Manufacturing, 
507 N. Jefferson, Springfield 2, Missouri. 


60 FOR INVENTORS 


WE have the markets if you have the 
ideas. Harvey Engineering, Cambridge 1, 


Manufacturer. 
23179 


Maryland. 
INVENTORS, if you have an invention 


supplies. Send | 


INVENTORS! Outright cash sale or roy- 
alties for your inventions. Patented. Un- 
patented. Constant demand from our 
client manufacturers. Write United States 
Invention Brokerage, 78 Wall Street, New 
York 5. М. Y. 


DON'T pay high fees! Obtain U. 5. Pat- 
ent yourself. It's easy with ''Professional 
Kit with Fill-In Forms." Free ''Registra- 
tion Form." Patent Protection Institute, 
2000 P Street, N.W., Washington 5, D. C. 


———————————————————H———ODO'—— ر‎ 


PROFESSIONAL Patent searches, $5.00, 
complete with report and related patent 
copies. Complete patent and trademark 


| services. Free Forms; write: Congress In- 


for sale, patented or unpatented, write In- | 


stitute of American Inventors, Dept. 30A, 
635-F St., N.W., Washington 4, D. C. 


INVENTIONS needed immediately for 
manufacturers. For additional information 
write Kessler Corporation,  C-712-FI, 
Fremont, Onhio. 


INVENTORS! Why be broke? Turn your 
invention into cash. If saleable, we can sell 
it. Write Universal Inventions, Box 298, 
Marion, Ohio. 


NEW Toy Ideas Wanted:—We Have 
Markets For Good New Toys. Outright 
Purchase Or Royalty. Will Be An Art 
Linkletter Product. Link Research Corp., 
9460 Wilshire Boulevard, Beverly Hills, 
California. 


INVENTORS: Save time and money. 
Our complete “Patent Kit” makes it easy 
to prepare and file your own patent ap- 
pucano: Free “Registration Certificate. 

ational Inventors Service, Box 88, Ben 
Franklin Station, Washington, D. C. 


INVENTIONS Wanted for immediate 
promotion! Patented; unpatented. Out- 
right cash; royalties! Casco, Mills Build- 
ing, Washington 6, D. C. 


PATENT Searches including copies of 
nearest patents. $6.00. Eeports airmailed 
within 48 hours. More than 200 registered 
pasent attorneys have used my service. For 

ree invention косо forms. Write 
Miss Ann Hastings, P. O. Box 176, Wash- 
ington 4, D. C. 


INVENTORS' Complete Service. Cash- 
Royalties Sales. Inventions Researched. 
Patent Development Engineering. Free In- 
vention Certificate. George Spector, Li- 
censed Invention Engineer, 3615 Wool- 
worth Building, New York. 


M 


SAVE High fees! Apply for your Patent 
yourself. New “Do Yourself” Patent 
Eit now makes it easy! Free "Registration 
Form." Miss Suzanne Blaine, 306 Carry 
Building, Washington 5, D. C. 


PATENT Searches, including complete 
copies of related patents, $6.00. Inventors, 
attorneys, manufacturers use my original 
“World-Wide” Airmail service. “Ргоої of 
Invention'' protection form and ‘‘Informa- 
tion Every Inventor Needs’’ sent free! Miss 
Jane Hayward, 1029 "Vermont Avenue 
N.W.. Washington 5, D. C. 


PATENT Searches, $6.00, complete with 
comprehensive report and Official Patent 
Office copies of related patents. Certified, 
Airmailed. For free “Invention Protec- 
tion Form'', and “Patent Information", 
write: U.S. Inventors Service Bureau, 
ag ae Building, Washington 6, 


SS CSS SS a NEP ааа 


OEVENTIONE wanted now by my Manu- 
facturer Clients. Patented. Unpatented. 
Write Gilbert Adams, Patent Broker, 80 
eu Street, Financial District, New York 

у 


INVENTORS! Consider our offer first 
before selling or licensing your invention 
on а cash or royalty basis. Patented. Un- 
patented. Write Inventions on Demand 
Азан, 719 Wali Street, New York 5, 
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| promotion! 


vention dU We 210C McKim Building, 
Washington 5, D. C. _ б) 


PATENT searches including copies of 
closest patents $6.00. Quality searches ex- 
pertly administered. Free Protection 
Forms. Write Professional Patent Office 
search шени, 109 Albee Building, Wash- 
ington 5, D. С. 


uum нардан 


PROFESSIONAL searches of the Patent 
Office Records. Dependable. Reliable. $6.00 
—For Їгее protective forms write Trans- 
World Patent Service, 500 Walker Bldg.. 
Washington 5, D. C. 

INVENTORS! 
of your invention. Searches of the Patent 
Office Records administered professionally 
—$6.00. For free invention protection 
forms, dependable service write Washing- 
ton Patent Office Search Bureau, 1426 G 
Street, N.W., Washington 5, D. С. 


QUALIT'Y Patent Searches, $6.00. Copies 
of closest patents forwarded. Free *'Pro- 
tection Certificate." American Patent 
Search Co., 422 Washington Bldg., Wash- 
ington 5, D. C. 


` SELL your invention yourself. List of 
manufacturers in your field of invention. 
$2.00. Thomas Tomaine, P. O. Box 283, 
Middletown, Pa. 


PATENTS Skillfully Prepared for maxi- 
mum commercial value with useful prod- 
uct development. High record of success in 
proving and claiming patentability. Val- 
uable market service. Patents prepared 
and filed for service fee as low as $200.00. 
Send for self protecting invention record 
forms free. Patent search with valuable 
engineering report $15.00. Foreign patents 
filed at lower cost. Thirty Years estab- 
lished. Joseph O’Brien, Patent & Develop- 
ment Engineer, 132 Nassau Street, New 
York 38, N. Ү 


YOU can easily apply for patents. Save 
with complete professional kit, featuring 
"Exclusive Demonstrator Method" and 
fili-in forms. Free Registration Certif- 
cate, Patent Associates, 1213 Common- 
wealth Building. Philadelphia 7, Penn- 
sylvania. 


61 INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. x 635-F Street, N. W., 
Washington 4, D. 


ARE you interested in offers from reli- 
able manufacturers for your invention? 
Patented, unpatented. Harvey Engineer- 
ing, Cambridge, Maryland. 


« INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers sts. 
Global Marketing Service, 2420 77th, Oak- 
land 5, Calif. 


INVENTORS! Don't sell your invention. 
patented or unpatented, until you receive 
our offer. Write Universal Inventions, Box 
298 Marion, Ohio. 


INVENTORS needing help with any 
problem, financial, development, securing 
iei si obtaining patent. Write the 

preven that delivers action and re- 

ts—not promises. Pioneer Inventions, 
150 Broadway. New York 38, N. Y. 


INVENTIONS Wanted: ‘‘Patented’’— 
"Patent Pending.’' 29 Years experience 
Promoting Inventions. National Service 
Bureau, 3122 Meramec, St. Louis 18, 
Missouri. 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines roy- 
alty rates, requirements. Kessler Corpora- 
tion, C-712-IW, Fremont, Ohio. 


INVENTIONS Wanted for immediate 
Patented; unpatented. Out- 
right cash; royalties! Casco, Mills Build- 
ing, Washington 6, D. C. 


Determine patentability | 


| parts, 


INVENTORS’ Complete Service. Cash- 
Rovalties Sales. Inventions Researched. 
Patent Development Engineering. Free In- 
vention Certificate. George Spector, Li- 
censed Invention Engineer, 3615 Wool- 
worth Building, New York. 


PROFESSIONAL Patent searches, $5.00, 
complete with report end related patent 
copies. Complete patent and trademark 
services. Free Forms; write: Congress In- 
vention Institute, 210C McKim Building, 
Washington 5, 5, D C. 


INVENTORS! C Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Constant demand from our 
client manufacturers. Write United States 
Invention Brokerage, 78 Wall Street, New 
York 5, N. Ү. 


INVENTORS! Consider our offer first 
before selling or iicensing your invention 
on a cash or royalty basis, Patented. Un- 
patented. Write Inventions on Demand 
ا‎ 19 Wall Street, New York 5, 


INVENTIONS wanted now by my Manu- 
facturer Clients. Patented. Unpatented. 
Write Gilbert Adams, Patent Broker, 80 
yen Street, Financial District, New York 

y. 


INVENTIONS Wanted for Manufactur- 
ers. Free Details. Write Allen, Dept. D, 
712 Davis Bldg., Big D, Dallas, Texas. 


63 MANUFACTURING 


FRESH Ideas in Toys. Leading toy man- 
ufacturer, with national distribution and 
network TV show, seeks unique toy ideas. 
Interested in pure toy only, whose end is 
to amuse and fascinate child. Not inter- 
ested in craft-type items whose end goal 
is completion. Royalty and per item ar- 
rangements. Write for submission forms. 
Colorforms, New Products Division, Nor- 
wood, New Jersey. 


64 MODELS, MODEL SUPPLIES 


SHIP Models. Most complete line in 
New England. Kits, fittings, plans, books, 
tools, engines, motors. Illustrated catalog 
35c. James Bliss and Co., Inc., Dept. PS, 
342 Atlantic Avenue, Boston 10, Massa- 
chusetts. 


"POWER Drives Handbook''—36 pages 
illustrating many types motor drives for 
model autos, boats, displays, turntables, 
etc. Mail 25 cents cash, returnable first 
order $3. wo or more, Wilson' s of Cleveland, 
di PS, P. O. Box 8995, Ft. Lauderdale, 
Fla. 


SHIP and yacht model fittings; blue- 
rints. Send 40c for Illustrated catalog 
isting hundreds of items. A. J. Fisher, 
Inc., 1002-2 Etowah Ave. Royal Oak, 
Michigan. 


SCALE Model materials for building 
model homes and architectural buildings 
of any type. 14” and 1,” scale. Send 35c 
for catalog. A & B Model Builders, 454-F 


| Donovan Road, Kansas City, Kansas. 


SAVE! Free Bargain Bulletins: Trains, 
Airplanes, Boats, Cars, Radio Control, 
Plastics. America's Hobby Center, 146PS 
West 22nd Street, New York 11, N. Y. 
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SHIP Model Kits and fittings: clippers, 
frigates, etc. Catalog, paint-tool list, book 
AP 25c. Model Shipways, Box 85, Bogota, 


POWER Models. Unusual steam, gaso- 
line and traction engines, fittings. met- 
als. Ultra small socket head set and cap 
screws. New comprehensive 100-page cat- 
alog— $1.00. Charies Cole, Ventura, Calif. 


ROCEETS: Three complete model rocket 
plans, 25c. For two sample one-pound 
NAR approved rocket motors with above 
plans, send $1.00. Estes Industries, 5505 
Tejon, Denver 21, Colorado. 


EXPERIMENTERS, Aviation Students, 
Modelers, Researchers. Close-out catalog 
of over 400 authentic old-time Flying and 
Experimental aircraft plans, printwood, 
5, supplies, 10c. Cleveland-Peerless 
Antique Models, 4500M69 Lorain, Cleve- 
land 2, Ohio, 


ROCKET Supplies, Nozzles, Cones, 
Tubes, Specials Also Made. Catalog 10c. 
Sky Mig. Co., Mineral Point, Ра. 


бав ELECTRIC TRAINS 


LIONEL Trains Big Discounts Bulletin 
10c. Catalog 25c. Mack Bros., 2041 Chicago 
Avenue, Chicago 22. 


POPULAR SCIENCE OPPORTUNITIES 


5 НОМЕ CRAFTSMAN 


FREE “Do-It-Yourself” Leathercraft 
Catalog. Tandy Leather Company, Box 
791, 536, Fort Worth, Texas. 


` LEARN Jewelry Making at home. Inex- 
ive Art Metalcraft course teaches how 
make all types cuff links, earrings, 
=ч peat etc. о 
рокага for "free booklet 
raining Service, Dept. L-2, Portland 12, 
Oregon. 
GRANDFATHER clock movements, case 
lans, kits. Wholesale catalog 25c. Mason- 
ulivan, Noroton 2, Conn. 
FOUNDRYETTE, 2400? Е. 115 to 48 lb. 
capacity. Free Circular. Eansas City Spe- 
cialties Co., Dept. 5-13, Marysville, Kan- 
sas. 


FREE. New Catalog. 


© 


2447 Plans, 


еа. World's greatest selection things to 


Make. Fun. Profit. Craftplans, 1322-B 
Wabash, Chicago 5. 


IIFPREE!! Leathercraft catalog. Hun- 
dreds of new items. Write MacPherson 
Bros. Leather Company, Dept. A, 730 Mis- 
sion St., San Francisco 3, Calif. 


FREE Sample!! Perma-Pelent, new one 
coat silicone formula. Corrects moisture 


, Ohio. 


KNOCKDOWN cedar chest and lumber. 
Catalog 25c. Bedford Lumber Company, 
Shelbyville, Tennessee. 


RUBBER Tubing, Assorted lengths, 18” 
diam., 25 ft. $1.00. Dale Baudendistel, 
Riverview, Brookville, Ind. 


Leathercraft catalogue. 
rick Leather Company, 
Gainesville, Texas. 


HEADQUARTERS for Swiss Musical 
Novelties. Literature tune list 10с. Pat- 
terns for Woodworkers Catalog 35c. Wal- 
ters Hobby Shop, 207 French, Utica 4, 
New York. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
71-P"7, 39 Henry St., Brooklyn 1, New York. 


PICTURE Frame Moulding, Squares 
and lumber. Kiln Dried Walnut, Cherry, 
Silver Maple. Midland Lumber Co., Box 
262, Savannah, 


& DO IT YOURSELF 
"PRACTICAL Violin Making” with pat- 
terns—$2.00. Supplies. Chelsea Fraser, 
2025 Stark, Saginaw 4, Michigan. 
WATER Ski Blanks, Guaranteed $3.95, 
Bindings $5.95, Complete Kit $12.95. 
Sport-EKing, Orange, New Jersey. 
650 PAGE “Do It Yourself Book” $2.95. 


House of Qual-i-tee, 5549-40th Ave. So., 
Minneapolis 17, Minnesota. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 
USED and new watches $2 up. Free List. 


Southern Watches, 5-PS So. Wabash, 
сак 3. 


GHEST Cash Paid For Old Gold, 
Jewelry Gold Teeth, Diamonds, Watches, 
ver 
Free. Chicago Gold & Precious Metals, 
. E. Monroe, Dept. 2557, Chicago 3. 


COSTUME Jewelry ا‎ 

кези E РТ 88 page illustrated cata- 

30c. Milady, Box 1328 G.P.O., New 
York City (1). 

FREE catalog. Costume jewelry parts. 
Supplies. Reasonable prices. Fast service. 
Guaranteed quality. gue merchandise. 

: Box 52, Medford 55, Massa- 


o 


chusetts 


WANTED — Old Silver, Gold, Jewelry, 
Teeth, Watches, Spectacles, Platinum, 
Merc for Cash. Electro Company, Re- 
алау pt., 1042 Highland Ave., Buffalo 


68 TOBACCO & PIPES 


REQUEST fine 
bert, 340 East Park, Huntington, Indiana. 


69 FOR THE HOME 


SET of four Solingen-steel kitchen 
knives only $1. Mailed to you directly 
from West Germany. К. remer, 714 
Arctic, Bridgeport, Conn. 


silver, gold, copper. enu | 


Kirkpat- | 


| Works indoors; 


Mail Articles Today. Information | 
| Repay in 24 monthly payments. 


Settings, 


| American Fork, 


ipes catalog. Free. Ho- | 


70 OF INTEREST TO WOMEN 


MAKE $25 to $35 weekly addressing en- 
velopes. Our instructions reveal how. 
Glenway, Box 6568, Cleveland 1, Ohio. _ 

“UNUSUAL Christmas Decorating 
Ideas’’ instruction manual with patterns. 
$1.25. M. Bohner, 503 Hendee, Elgin, Ill 


EXTRA Money For Christmas! Colorful, 
cuddly, 23” Clown Doll sells itself! Pre-cut 


| materials, trimmings. Just sew & stuff! 
| Kit $1.50. Suzy Aaland, Box 13, Roslyn, 


Machines. Orig- 
Good Working 


72 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts. 


73 WEARING APPAREL 
WASP-WAISTED Corsets! Photo Cat- 


| alog, $1.00. Finecraft, Box 442-Y, Holly- 


wood 28, Calif. 


REAL Five Inch Heels—beautiful opera 
pube a brings picture and details. 

uspee, Box 209, West Hartford, Con- 
necticut. 


75 TATTOOING SUPPLIES 


LEARN profitable, fascinating Tattoo- 
ing. Illustrated Information $1.00. Zeis, 
728-B Leslie, Rockford, Illinois. 


77 TREASURE FINDERS & 
GEIGER COUNTERS 


TRANSISTOR Treasure Detectors, un- 
derwater detectors. Many models. Free 
catalog. Gardiner Electronics Co., Dept. 1, 
2545 East Indian School, Phoenix, Ar 


GOLD-Silver Detectors. Latest t 
Five models including transistors. Viol tes 
for tungsten, etc. Geiger Counters. No 
finer instruments anywhere. Free informa- 
tion. Detectron, Dept. 48, Sylmar, Calif. 


DISCOVER buried loot, sunken treasure, 
gold, silver, coins; battlefield and ghost 
town relics, with powerful transistorized 
locators pioneere and perfected by 
Goldak. Low as $79.50. Free, exciting in- 
formation; literature on maps. The Gold- 
ak p * 1540 West Glenoaks Blvd., Glen- 
dale 1, California. 


“UNDISCOVERED Wealth! Transistorized 
M-Scope detects gold, silver, jewelry, etc. 
Lightweight. guaranteed. From $59.50, 
Easy Terms. Free Catalog. Fisher Re- 
search, Dept. C-2, Palo Alto, Calif. 


` TREASURE! Map, Handbook 25c Loca- | 
Howe, 811A Kansas, Atchison, Кап- | 


tors. 
sas. 


MYSTIC Antenna reveals secrets of na- | 
| $1.00. state problem. 504 Sheldon, Madi- 


ture's electronics! Locate hidden springs, 
water, gas. sewer li 
outdoors. Saves work, 
money! Easy to use. Fun for experiments! 
Details Bes Stillwater, Box 317-P, Morris 
Plains, New Jersey. 


~ LOANS Entirely By Mail—$600 or 1 Less. 
rite: 
Budget Finance Co., Dept. I-110, 114 S. 


17, Omaha 2, Nebr. 


78 WATCH REPAIRING 


WATCH and clock repairing books. Free 
catalog. North American, 2320-BZ, Mil- 
waukee, Chicago 47, Illinois. 

WATCHMAEKERS’ Tools, 
یو چا‎ Watches. Catalog. 
1000, Chicago 90, Illinois. 

WATCHMAKERS', Jewelers’, Lapi- 
daries' Catalog 25c. Bengal, 8912 Venice, 
Culver City, California. | 

WATCHES repaired, 
guaranteed.  Lan's, 17 


Materials, 
Gales, Box 


cleaned, $3.95 
South Center, 


79 MI SCELLANEOUS 


PIGEON Trouble? Trap Pests. Free In- 
formation. Johnson's, Waverly 1, Кеп- 
tucky. | 

RECEIVE Mails—Offers From Every- 
where. Samples, Catalogues, Magazines, 
Bargains. Get Listed 25c. Rorick's, Cin- 
cinnati 26, Ohio. 


nes, buried treasure! | 


Personalized, Рена 


UNIQUE, 
| Calling and Business Cards, For Presents 


or Own Use, Over 100 and Supplies, Spe- 
cial Samples, With Name, Address, Phone, 
Business. $2.00 Cash or Money Order. 
Charles Eckhold, Box 17236, San Diego 17, 
California. 


"HOMEBREWED Wines, Beers.” High- 
est powered. Instruction manual—$1.00, 
nuns 109-PS West 42nd, New York 36, 


GOOD Luck! Zulu Witchdoctor Casts 
Spell On Each Talisman. Send 3 Dollars. 
Izan Goma, P.O. Box 23, Overport, Dur- 
ban, South Africa. 

BOOES on antiques and their al 


Free circular! R. Warman, Publisher, 
Uniontown, Penna. 
RECEIVE mails, magazines, samples. 


Your name in numerous mailing lists 25c. 
Greenwood. Box 1116-I, New York City 8. 


WHEN answering ads, write directly to 
the advertiser, not to Popular Science. Al- 
ways print legibly to avoid error. 


MOVIE Actress Photos; real good. 


different, $2.00. M. Fortney, R3-W, Dins. 
burg, Penna. 


MAKE Wines, Brandjes, Cordials, Beer. 


Full Instructions. Trade Secrets $1.00. 
Rorick, Cincinnati 26, Ohio. 


80 PERSONAL 


PSORIASIS Sufferers: Discouraged? 
Here's help! You pay nothing unless satis- 
fied. Free details. Pixacol, Box 3583-SP, 
Cleveland 18, Ohio. 


$1,000 IN savings tomorrow? $1 tells 
Doe: Philips, 14018 Santa Teresa, Houston 


INFORMATION on anything! Speeches, 


etc. Thompson, 16105 Delrey, Cleveland 


28, Ohio 


LETTER Club. Card bringi dozens of 
letters. Friends everywhere rite today. 
Miss Lola Duncan, Box 9874, San Juan, 
Puerto Rico. 


PRAYER Information Free, Write De- 
signs, P. О. Box 52774, Baton Rouge, 
Louisiana. NEN 

MEXICAN Legal Matters. A. Espejo, 
Box 234-P, Hermosillo, Sonora, Mexico. 


ARTERITIS??? Rheumatism??? Try 
Turf-O Liniment for fast temporary re- 
lief. 8 ounce bottle $1.50 postpaid. Turf-O, 
Box 91, Akron 9, Ohio. 


ADULTS Only. Books Discussing As- 
ресе And Variations of Sex From А Med- 
al Viewpoint. List 25c. Welchel, Lim- 
ited, Box 607, Black Mountain, North 
Carolina. 


PROPERTY Маро our specialty. Free 
estimates. Write Deed-Ettes, Mt. Pocono, 
Penna. 

"RULE Others with your Thoughts.'' 
Telepathy. ( Am Write: Clarion, Box 
9309-56, Chicago 9 0. 

SUPER memory overnight! Success 
NEM Bijou, Box 1727-V, Hollywood 

ali 


NEED confidence? We sell it! Enclose 


son, Wisconsin. 


LOANS By Mail. "m, to $600 eec Any 
Purpose. Confidential. 2 years repay. 
Write for free loan application. ыр сап 
Loan Plan, City National Bldg., Dept. 
PS-11250, Omaha 2, Nebraska. 


LONELY? Send $1.00 and description 
for pen pals. Helen James, 3068 Foothill, 
Santa Barbara, California. " 


80A  REMAILING SERVICE 


‘VIA Associates'— Global, national post- 
marking. Absolutely confidential. Free dol- 
ia чиро. Вох 2434-5, Washington 13, 


SECRET Mail Address. $3 Month. Hedg- 
peth, Box 830, Alhambra 24, California. 


80B LOANS BY MAIL 


BORROW By Mail. $100-$600. Anywhere. 


Air Mail Service. Postal Finance, 200 Kee- 
line Building, Department 11, Omaha 2, 
Nebraska. 

NEED Worlds of Heip? Borrow Р, to 
$600 for any purpose entirely by mail. Re- 
pay in 24 monthly payments. Write for 
free loan application: World Finance Co., 
620 Symes Building, pent. 110-J2, Denver 


2, Colorado. 
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1 SAW 

MYSELF 
10 YEARS 
FROM 
NOW! 


It happened one payday... I saw an ad for I.C.S. It told about the job oppor- 
Fred worked on the line next to me. Nice guy. tunities that open up with LC.S. training. How 
Married. Two children. Been on the same job 10 people had found new careers and job success. 


years. I mailed the coupon and that was the start. In 

As we walked away from the pay window to- just a few months my boss discovered I was an I.C.5. 
gether he said, “Funny. Each week I get to feel like student. He was so pleased he decided to move me 
Im letting my family down. You know. Not getting off the line. A year and two raises later I was made 
ahead so I can give them the things they need." an assistant supervisor. 


His words hit me all of а sudden. I could see What about Fred? He's still working on the line. 
myself saying the same thing— 10 years from now! Still hoping for the future. 

Not only that. I could see the same job. Same I told him about I.C.S. But so far he hasn't done 
thin paycheck. Same worries. anything. I guess some people never will. 

I thought about Fred all day. Then that night How about you? 


| Accredited Member, 
For Real Job Security — Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. wo Home cud Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 89659M, SCRANTON 15, PENNA, (In Hawaii, reply P.O. Box 418, Honolulu) (Partial list of courses) 
Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 
ARCHITECTURE AVIATION O Oil Field Technology O Electric Motor Repairman O Industrial Safety 
and BUILDING Г] Aero-Engineering Technology O Pulp and Paper Making [3 Elec. Engr. Technician Г] Machine Shop Practice 
CONSTRUCTION O Aviation Engine Mech. — CJ Elec. Light and Power [] Mechanical Engineering 
O Air Conditioning O Reading Aircraft Blueprints CIVIL : О Practical Electrician Г] Plumbing and Heating 
O Architecture ENGINEERING Г] Practical Lineman O Professional Engineer 
O Arch. Drawing and BUSINESS O Civil Engineering — O Professional Engineer Û Quality Control | 
Designing O Accounting Г] Construction Engineering HIGH SCHOOL [] Reading Shop Blueprints 
C) Building Contractor L] Advertising L] Highway Engineering mE [1 Good Er;glish Г] Refrigeration and Air 
O Building Estimator O Bookkeeping and Cost O Professional Engineer (Civil) Ci High S | Diplon Conditioning | 
Г] Carpenter Builder Accounting [ Reading Struc. Blueprints 7] High School General C] Tool Design C Тоо! Making 
Г] Carpentry and Millwork C Business Administration O Sanitary Engineer E HS Ce ‘let Sian O. TELEVISION 
O Heating O Business Management O Sewage Plant Operator Eng’ des x F rep. RADIO, TELE | 
Painti T O Clerk Typist O Structural Engineering (Eng rg & Science) C General Electronics Tech. 
Û] Painting Contractor Typ 7 | \ O High School Math industrial Elect | 
Г] Plumbing O Creative Salesmanship [] Surveying and Mapping = Hiph Чи жа itm Û Industrial Electronics — . 
O Reading Arch. Blueprints O Managing a Small Business — (] Water Works Operator 5 She Stary writin O Practical Radio-TV Eng'rg 
O Professional Secretary | ort story Writing O Radio-TV Servicing 
ART O Public Accounting DRAFTING LEADERSHIP О TV Technician 
O Commerc‘) Art O Purchasing Agent O Aircraft Drafting — Г] Industrial Foremanship RAILROAD 
O Magazine Illus. _ Г] Real Estate Salesmanship O Architectural Drafting — [3 Industrial Supervision C General Railroad 
О Sign Painting and Design'g O Salesmanship О Drafting & Machine Design O Personnel-Labor Relations | 
Г] Sketching and Painting [1 Salesmanship and О Electrical Drafting : O Supervision ST EAM and 
= Management П Electrical Engineer Drafting DIESEL POWER 
AUTOMOTIVE O Traffic Management O Industrial Piping Drafting MECHANICAL O Combustion Engineering 
O Automobile Г1 Mechanical Drafting and SHOP Г] Power Plant Engineer 
O Auto Body Rebuilding CHEMICAL O Sheet Metal Drafting LJ Diesel Engines O Stationary Diesel Engr 
and Refinishing O Analytical Chemistry Г] Gas-Elec. Welding — C Stationary Steam Engines 
О Auto Engine Tuneup Г] Chemical Engineering ELECTRICAL . A D Heating and Air Conditioning | у КЕЕ 
O Auto Electrical Technician C Chem. Lab. Technician Г] Electrical Appliance Servicing O Industrial Engineering — TEXTILE 
Г] Diesel Engines O General Chemistry [] Electrical Engineering Г] Industrial Instrumentation O General 
Hm ج ج پڪ پپپ‎ | nt. س س‎ SS 
LY Foie Salê Working HOUTE.— — ДМ, ДО РЕМ, 
Occupation Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Montreal, 


———————————— — ———vanada. .. . Special low monthly tuition rates to members of the U. S. Armed Forces. 
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POWER TOOLS - 


It'S a wise choice to give work-saving power tools at Christmas because any 
man will appreciate them. And it's a wiser choice to give Weller Tools because 
their fine quality and advanced features mean dependable performance. 


1 DUAL HEAT 
SOLDERING GUN KIT 


Heat and spotlight come on 
instantly when you pull the 
trigger of this Weller Gun, 
and 2 trigger positions give 
2 soldering temperatures. 
Switch instantly to the heat 
best suited for.the job—90 
or 125 watts. Superior tip 
has long reach, long life. 
Shockproof plastic housing. 
Kit includes soldering aid, 
cleaning brush and solder. 


uw 91795 


Single Heat Soldering Gun 
MODEL 8100B — $6.44 


HOMECRAFTER KIT 


Features the same heavy 
duty 250-watt soldering gun 
that's used by professional 
service technicians the world 
over. Instant heat. Twin 
spotlights. Long reach, long 
life tip. Perfect balance. Kit 
also includes metal storage 
case with handle, cutting 
tip, smoothing tip, tip inter- 
change wrench, supply of sol- 
der and instruction booklet. 


мо $1495 


Heavy Duty Soldering Gun 
MODEL 8250A—$12.95 


POWER SANDER 


Big 25 sq. in. sanding sur- 
face and 14,400 strokes a 
minute make sanding fast 
and easy. Straight.line ac- 
tion—never bucks, twists or 
scars wood. Goes all the way 
into corners. Low design— 
gets under low places. Easy 
sandpaper replacement. 
Fingertip ''on-off'" control. 
Assorted sandpaper and 
polishing cloth included. 


"x. $1248 


All Weller Tools are 
guaranteed for 1 year 


POWER PLANE 


MOST EXCITING PORTABLE TOOL IN YEARS! - 


Another ''first" from Porter-Cable... for 50 years the leader in precision engineering 
... exclusive features ... quality products. Not the conventional 14” drill with attach- 
ments, but a rugged 4 amp., all ball bearing, 23,000 RPM power unit specifically 
designed to power a Router, Power Plane, Shaper, Scroll Saw and Finishing Sander! 
You save the cost of four complete motor units... and precision engineering makes it 
possible to change from one tool to another in seconds! 

Discover a new world of woodworking adventure. See this versatile new tool demon- 
Strated at your Porter-Cable dealer. Until Christmas he has a special introductory offer 
for you... Write for name of your nearest dealer and illustrated folder. 


PORTER-CABLE MACHINE COMPANY Syracuse, New York 
SAWS + DRILLS * SANDERS * ROUTERS * SHAPERS * PLANES 


In Canada: Porter Cable Ltd., Box 817, Kingston, Ont. Canadian prices slightly higher. 


